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COMPOSITION AND METHOD FOR TREATING PLANTS WITH EXOGENOUS 


CHEMICALS 

BACKGROUND OF THE INVENTION 

5 This invention relates to formulations and methods for enhancing the efficacy of exogenous 

chemicals used in treating plants. An exogenous chemical, as defined herein, is any chemical substance, 
whether naturally or synthetically derived, which (a) has biological activity or is capable of releasing in a 
plant an ion, moiety or derivative which has biological activity, and (b) is applied to a plant with the 
intent or result that the chemical substance or its biologically active ion, moiety or derivative enter living 

10 cells or tissues of the plant and elicit a stimulatory, inhibitory, regulatory, therapeutic, toxic or lethal 
response in the plant itself or in a pathogen, parasite or feeding organism present in or on the plant. 
Examples of exogenous chemical substances include, but are not limited to, chemical pesticides (such as 
herbicides, algicides, fungicides, bactericides, viricides, insecticides, aphicides, miticides, nematicides, 
molluscicides, and the like), plant growth regulators, fertilizers and nutrients, gametocides, defoliants, 

15 desiccants, mixtures thereof, and the like. 

Exogenous chemicals, including foliar-applied herbicides, have at times been formulated with 
surfactants, so that when water is added, the resulting sprayable composition is more easily and 
effectively retained on the foliage (e.g., the leaves or other photosynthesizing organs) of plants. 
Surfactants can also bring other benefits, including improved contact of spray droplets with a waxy leaf 

20 surface and, in some cases, improved penetration of the accompanying exogenous chemical into the 

interior of leaves. Through these and perhaps other effects, surfactants have long been known to increase 
the biological effectiveness of herbicide compositions, or other compositions of exogenous chemicals, 
when added to or included in such compositions. Thus, for example, the herbicide glyphosate (N- 
phosphonomethylglycine) has been formulated with surfactants such as polyoxyalkylene-type surfactants 

25 including, among other surfactants, polyoxyalkylene alkylamines. Commercial formulations of 

glyphosate herbicide marketed under the trademark ROUNDUP® have been formulated with a surfactant 
composition based on such a polyoxyalkylene alkylamine, in particular a polyethoxylated tallowamine, 
this surfactant composition being identified as MON 081 8. Surfactants have generally been combined 
with glyphosate or other exogenous chemicals either in a commercial concentrate (herein referred to as a 

30 "coformulation"), or in a diluted mixture that is prepared from separate compositions, one comprising an 
exogenous chemical (e.g. glyphosate) and another comprising surfactant, prior to use in the field (i.e., a 
tank mix). 

Various combinations of exogenous chemicals and surfactants or other adjuvants have been 
tested in the past. In some instances, the addition of a particular surfactant has not produced uniformly 
35 positive or negative changes in the effect of the exogenous chemical on the plant (e.g., a surfactant that 
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may enhance the activity of a particular herbicide on certain weeds may interfere with, or antagonize, the 
herbicidal efficacy on another weed species). 

Some surfactants tend to degrade fairly rapidly in aqueous solutions. As a result, surfactants that 
exhibit this property can only be used effectively in tank mixes (i.e., mixed with the other ingredients in 
solution or dispersion in the tank soon before spraying is to occur), rather than being coformulated in an 
aqueous composition with the other ingredients in the first instance. This lack of stability, or inadequate 
shelf-life, has hindered the use of certain surfactants in some exogenous chemical formulations. - 

Other surfactants, though chemically stable, are physically incompatible with certain exogenous 
chemicals, particularly in concentrate coformulations. For example, most classes of nonionic surfactant, 
including polyoxyethylene alkyiether surfactants, do not tolerate solutions of high ionic strength, as for 
example in a concentrated aqueous solution of a salt of glyphosate. Physical incompatibility can also 
lead to inadequate shelf-life. Other problems that can arise from such incompatibility include the 
formation of aggregates large enough to interfere with commercial handling and application, for example 
by blocking spray nozzles. 

Another problem that has been observed in the past is the effect of environmental conditions on 
uptake of an exogenous chemical composition into foliage of a plant. For example, conditions such as 
temperature, relative humidity, presence or absence of sunlight, and health of the plant to be treated, can 
affect the uptake of a herbicide into the plant. As a result, spraying exactly the same herbicidal 
composition in two different situations can result in different herbicidal control of the sprayed plants. 

One consequence of the above-described variability is that often a higher rate of herbicide per 
unit area is applied than might actually be required in that situation, in order to be certain that adequate 
control of undesired plants will be achieved. For similar reasons, other foliar-applied exogenous 
chemicals are also typically applied at significantly higher rates than needed to give the desired 
biological effect in the particular situation where they are used, to allow for the natural variability that 
exists in efficiency of foliar uptake. A need therefore exists for compositions of exogenous chemicals 
that, through more efficient uptake into plant foliage, allow reduced use rates. 

Many exogenous chemicals are commercially packaged as a liquid concentrate that contains a 
significant amount of water. The packaged concentrate is shipped to distributors or retailers. Ukimately 
the packaged concentrate ends up in .the hands of an end user, who further dilutes the concentrate by 
adding water in accordance with label instructions on the package. The dilute composition thus prepared 
is then sprayed on plants. 

A significant portion of the cost of such packaged concentrates is the cost of transporting the 
concentrate from the manufacturing site to the location where the end user purchases it. Any liquid 
concentrate formulation that contained relatively less water and thus more exogenous chemical would 
reduce the cost per unit amount of exogenous chemical. However, one important limit on the ability of 
the manufacturer to increase the loading of the exogenous chemical in the concentrate is the stability of 
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that formulation. With some combinations of ingredients, a limit will be reached at which any further 
reduction of water content in the concentrate will cause it to become unstable (e.g., to separate into 
discrete layers), which may make it commercially unacceptable. 

Accordingly, a need exists for improved formulations of exogenous chemicals, particularly, 
5 herbicides, that are stable, effective, less sensitive to environmental conditions, and permit the use of 

reduced amounts of exogenous chemical to achieve the desired biological effect in or on plants. A need' 
also exists for stable liquid concentrate formulations of exogenous chemicals that contain less water and 
more exogenous chemical than prior art concentrates. 

SUMMARY OF THE INVENTION 

10 The present invention relates to novel methods and compositions wherein exogenous chemicals 

are applied to plants to generate a desired biological response. 

One embodiment of the present invention is a method of applying an exogenous chemical to a 
plant, comprising the steps of (a) contacting foliage of the plant with a biologically effective amount of 
the exogenous chemical, and (b) contacting the same foliage with an aqueous composition that comprises 

15 a first excipient substance that is amphiphilic. The weight/weight ratio of said first excipient substance 
to the exogenous chemical is between about 1 :3 and about 1 : 100. Further, the aqueous composition 
forms anisotropic aggregates in or on a wax layer as explained below. "Contacting" in this context 
means placing the substance or composition on the foliage. "Amphiphilic" means having at least one 
polar, water-soluble head group which is hydrophilic and at least one water-insoluble organic tail which 

20 is hydrophobic, contained within the same molecule. 

In this method, step (b) can occur simultaneously with or within about 96 hours before or after 
step (a). In embodiments of the method in which the two steps occur simultaneously, either the 
exogenous chemical and the aqueous composition can be applied to the plant separately, for example by 
two spray nozzles directed at the same foliage, or the exogenous chemical can be contained within the 

25 aqueous composition, for example in a tank mix or coformulation. 

Formation of anisotropic aggregates in or on a wax layer is determined by a test described in 
detail subsequently herein. In general, the test, as it applies to a composition comprising an exogenous 
chemical, comprises the steps of (1 ) providing a glass microscope slide coated with a thin, uniform layer 
of wax, such that the wax layer on the slide exhibits a dark field when illuminated by transmitted 

30 polarized light and examined through a microscope, (2) preparing a sample of an aqueous solution or 
dispersion of the composition to be tested, diluted or concentrated if necessary such that the 
concentration of exogenous chemical is about 15% to about 20% by weight of the composition, (3) 
positioning the wax-coated slide on the stage of a microscope that transmits polarized light through the 
slide, (4) placing a drop of the sample on the wax on the slide to form an assay slide, (5) maintaining the 

35 assay slide at approximately ambient temperature for a period of about 5 to about 20 minutes, and (6) 

determining, at the end of that period, whether when transmitting polarized light the locus of the drop on 
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the slide displays birefringence. Birefringence at 5-20 minutes indicates the presence of anisotropic 
aggregates in or on the wax layer, while the absence of birefringence at that time indicates the absence of 
anisotropic aggregates as defined herein. 

The test, as it applies to an aqueous composition of one or more excipient substances, not itself 
containing an exogenous chemical but intended for application to foliage of a plant in conjunction with 
an exogenous chemical, is as just described, except that in step (2) the composition is diluted or 
concentrated so that the concentration of the first excipient substance is approximately 5% to 7% by 
weight. 

An "excipient substance" as that term is used in this patent is any substance other than an 
exogenous chemical and water that is added to the composition. "Excipient substances" include inert 
ingredients, although an excipient substance useful in the present invention does not have to be devoid of 
biological activity. 

Another embodiment of the present invention is a plant treatment composition comprising (a) an 
exogenous chemical, and (b) a first excipient substance that is amphiphilic. As described above, the 
weight/weight ratio of said first excipient substance to the exogenous chemical is between about 1 :3 and 
about 1 :100, and in presence of water said composition forms anisotropic aggregates in or on a wax 
layer, This composition can be used in a method of treating plants, in which foliage of the plant is 
contacted with a biologically effective amount of a composhion as described above and further 
comprising an aqueous diluent. 

A wide variety of exogenous chemicals can be used in the compositions and methods of the 
present invention. A preferred class is foliar-applied exogenous chemicals, i.e. exogenous chemicals that 
are normally applied post-emergence to foliage of plants. A preferred subclass of foliar-applied 
exogenous chemicals is those that are water-soluble. By "water-soluble" in this context is meant having 
a solubility in distilled water at 25°C greater than about 1% by weight. Especially preferred water- 
soluble exogenous chemicals are salts that have an anion portion and a cation portion. In one 
embodiment of the invention, at least one of the anion and cation portions is biologically active and has a 
molecular weight of less than about 300. Particular examples of such exogenous chemicals where the 
cation portion is biologically active are paraquat, diquat and chlormequat. More commonly it is thie 
anion portion that is biologically active. 

Another preferred subclass of exogenous chemicals is those that exhibit systemic biological 
activity in the plant. Within this subclass, an especially preferred group of exogenous chemicals is N- 
phosphonomethylglycine and its herbicidal derivatives. N-phosphonomethylglycine, often referred to by 
its common name glyphosate, can be used in its acid form, but is more preferably used in the form of a 
salt. Any water-soluble salt of glyphosate can be used in the practice of this invention. Some preferred 
salts include the sodium, potassium, ammonium, mono-, di-, tri- and tetra-Ci.4-alkylammonium, mono-, 
di- and tri-Ci.4-aIkanolammonium, mono-, di- and tri-Ci.4-alkyIsulfonium and sulfoxonium salts. The 
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ammonium, monoisopropyiammonium and trimethylsulfonium salts of giyphosate are especially 
preferred. Mixtures of salts can also be useful in certain situations. 

A composition of the present invention comprising an exogenous chemical and a first excipient 
substance as described above can have a number of different physical forms. For example, the 
5 composition can further comprise water in an amount effective to make the composition a dilute aqueous 
composition ready for application to foliage of a plant. Such a composition typically contains about 0.02 
to about 2 percent by weight of the exogenous chemical, but for some purposes can contain up to about 
10 percent by weight or even more of the exogenous chemical. 

Alternatively, the composition can be a shelf-stable concentrate composition comprising the 

10 exogenous chemical substance in an amount of about 10 to about 90 percent by weight. By "shelf- 
stable" in this context it is meant that the composition does not exhibit phase separation when stored at 
ambient temperature for a period of time dependent on the particular circumstances. Such shelf-stable 
concentrates can be, for example, (1) a solid composition comprising the exogenous chemical substance 
in an amount of about 30 to about 90 percent by weight, such as a water-soluble or water-dispersible 

15 granular formulation, or (2) a composition that further comprises a liquid diluent, wherein the 

composition comprises the exogenous chemical substance in an amount of about 10 to about 60 percent 
by weight. In this latter embodiment, it is especially preferred for the exogenous chemical substance to 
be water-soluble and present in an aqueous phase of the composition in an amount of about 15 to about 
45 percent by weight of the composition. In particular, such a composition can be, for example, an 

20 aqueous solution concentrate or an emulsion having an oil phase. If it is an emulsion, it can more 

specifically be, for example, an oil-in-water emulsion, a water-in-oil emulsion, or a water-in-oil-in-water 
multiple emulsion. In one particular embodiment of the invention, the solid or aqueous composition 
further comprises a solid inorganic particulate colloidal material. 

As described above, one embodiment of the invention is a sprayable composition having the 

25 property that it forms anisotropic aggregates in or on a wax layer. This composition comprises an 

exogenous chemical, an aqueous diluent, and a first excipient substance which is amphiphilic. In the 
sprayable composition, the weight/weight ratio of the first excipient substance to the exogenous chemical 
is between about 1:3 and about 1:100. A sprayable composition conforms to this embodiment of the 
invention even if the formation of anisotropic aggregates in or on a wax layer occurs only following 

30 concentration of the composition on the wax layer by evaporation of water. The term "spray 
composition" is sometimes used herein to mean a sprayable composition. 

In a related embodiment of the invention, a concentrate composition is provided which, upon 
dilution, dispersion or dissolution in water forms the sprayable composition just described. The 
concentrate composition contains a reduced amount of the aqueous diluent, or, in a particular 

35 embodiment, is a dry composition having less than about 5% water by weight. Typically a concentrate 

5 
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composition of the invention contains at least about 10% by weight of the exogenous chemical, 
preferably at least about 15%. 

An alternative embodiment is a composition that does not itself comprise an exogenous 
chemical, but is intended for application to a plant in conjunction with or as a carrier for the application 
of an exogenous chemical. This composition comprises a first excipient substance as described above. 
Such a composition may be sprayable, in which case it also comprises an aqueous diluent, or it may be a 
concentrate, requiring dilution, dispersion or dissolution in water to provide a sprayable composition. 
Thus, this embodiment of the invention can be provided as a stand-alone product and applied to a plant, 
diluted as appropriate with water, simultaneously with the application of an exogenous chemical, or 
before or after the application of the exogenous chemical. 

In all embodiments, it is believed that the first excipient substance forms supramolecular 
aggregates in aqueous solution or dispersion. In particular it is believed that aqueous compositions of the 
present invention form aggregates in aqueous solution or dispersion the majority of which are not simple 
micelles. "Majority" means that more than 50% by weight of the first excipient substance present is in 
the fonn of complex aggregates other than simple micelles, e.g. as bilayers or multilamellar structures. 
Preferably, more than 75% by weight is in the form of complex aggregates other than simple micelles. 

Whether or not an amphiphilic substance forms such aggregates depends on its molecular 
architecture. The effects of molecular architecture on supramolecular self-assembly of amphiphilic 
molecules, as set forth for example by J. N. Israeiachvili, D. J. Mitchell and B. W. Ninham in Faraday 
Transactions II , Volume 72, pp. 1525-1568 (1 976) and in numerous later articles and monographs, are 
well known and understood. An important aspect is ''critical packing parameter" (/*) which is defined in 
the literature by the following equation: 

P^V/IA ' 

where V \s the volume of the hydrophobic tail of the molecule, / is the effective length of the 
hydrophobic tail, and^ is the area occupied by the hydrophilic headgroup. These dimensions can be 
calculated from physical measurements as described in the literature and have been published for 
numerous amphiphilic compounds. 

It is believed that amphiphilic substances useful as the first excipient substance herein have a 
critical packing parameter greater than 1/3. The first excipient substance forms aggregates in aqueous 
solution or dispersion which preferably have at least one dimension that is greater than two times the 
molecular length of the first excipient substance. 

In one embodiment of the invention, an aqueous composition comprises supramolecular 
aggregates of the first excipient substance which have an average diameter of at least 20 nm, preferably 
at least 30 nm. 

These supramolecular aggregates can take a number of forms. In one preferred embodiment, the 
first excipient substance is a vesicle-forming amphiphilic substance, such as a vesicle-forming lipid, and 
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when the substance is dispersed in water the majority (greater than 50% by weight, preferably greater 
than 75% by weight) of the first excipient substance is present as vesicles or hposomes. In another 
preferred embodiment the first excipient substance is present as biiayers or multiiameliar structures 
which are not organized as vesicles or liposomes. Compositions of the present invention can also 
include, without limitation, colloidal systems such as emulsions (water/oil, oil/water, or multiple, e.g., 
water/oil/water), foams, microemulsions, and suspensions or dispersions of microparticulates, 
nanoparticulates, or microcapsules. Compositions of the invention can include more than one type of 
aggregate or colloidal system; examples include liposomes or vesicles dispersed in a microemulsion, and 
compositions having characteristics of both emulsions and suspensions, e.g. suspo-emulsions. The 
present invention also encompasses any formulation, which may or may not contain a significant amount 
of water, that on dilution in an aqueous medium forms such colloidal systems, and/or systems 
comprising vesicles, liposomes, biiayers or multilamellar structures, so long as the other requirements 
stipulated herein are met. 

The weight ratio of the first excipient substance to the exogenous chemical is between about 1 :3 
and about 1:100. We have been surprised by the high level of biological effectiveness, specifically 
herbicidal effectiveness of a glyphosate composition, exhibited at such low ratios of excipient substance 
to exogenous chemical. Higher ratios can also be effective but are likely to be uneconomic in most 
situations and increase the risk of producing an antagonistic effect on effectiveness of the exogenous 
chemical. 

Prior art exogenous chemical compositions that have included hposome-forming excipient 
substances have typically contained a higher percentage of the liposome-forming excipient substance 
than of the exogenous chemical. Compositions of the present invention, in contrast, contain less of the 
excipient substance than the exogenous chemical, and in some embodiments much less. This makes the 
compositions of the present invention much less expensive than the above-described prior art 
compositions. It is surprising that the enhancement of biological activity that has been observed when 
using the present invention can be achieved with the addition of relatively small amounts of such 
excipient substances. 

In one embodiment of the invention the first excipient substance is a liposome-forming material 
that comprises an amphiphilic compound or mixture of such compounds having two hydrophobic 
moieties, each of which is a saturated alkyl or acyl chain having from about 8 to about 22 carbon atoms. 
The amphiphilic compound or mixture of such compounds having said two hydrophobic moieties with 
about 8 to about 22 carbon atoms constitutes from about 40 to 100 percent by weight of all amphiphilic 
compounds having two hydrophobic moieties present in the liposome-forming material. Preferably the 
liposome-forming material has a hydrophilic head group comprising a cationic group. More preferably, 
the cationic group is an amine or ammonium group. 
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In a preferred embodiment of the invention, the first excipient substance comprises a liposome- 
forming compound having a hydrophobic moiety comprising two saturated or unsaturated hydrocarbyl 
groups R' and each having about 7 to about 21 carbon atoms. A number of subclasses of such 
liposome-forming compounds are know^n. 
5 One subclass has the formula 

N^(CH2R^)(CH2R^)(R^)(R^)Z' I 
wherein R^^ and R"* are independently hydrogen, C].4 alkyl or C1.4 hydroxyalkyi and Z is a suitable anion. 

A second subclass has the fonnula 

N'^(R^)(R^)(R^)CH2CH(0CH2R')CH2(0CH2R^) Z" II : 

10 wherein R^, R^ and R^ are independently hydrogen, C1.4 alkyl or hydroxyalkyi and Z is a suitable 
anion. 

A third subclass has the formula 

N'^(R^)(R^)(R^)CH2CH(0C0R^)CH2(0C0R^)Z" III 
wherein R^, R^ and Z are as defined above. 
15 A fourth subclass has the formula 

N^{R^)(R^)(R^)CH2CH2-P04-CH2CH(0C0R')CH2(0C0R^) IV 
wherein R^, R^, and R^ are as defined above. 

Compounds of formulas I-IV will have the indicated formulas at a pH of 4 and may have the 
same formulas at other pH's as well. It should be understood, however, that compositions of the present 
20 invention are not limited to use at a pH of 4. 

R and R preferably are independently saturated straight-chain alkyl groups each having about 7 
to about 21 carbon atoms. Examples of suitable agriculturally acceptable anions Z include hydroxide, 
chloride, bromide, iodide, sulfate, phosphate and acetate. 

In all of the above subclasses of liposome-forming substances, the hydropjiilic moiety comprises 
25 a cationic group, specifically an amine or ammonium group. The compound as a whole is in some cases 
cationic (as in I, II and III) and in some cases neutral (as in IV). Where the amine group is quaternary, it 
behaves as a cationic group independently of pH. Where the amine group is secondary or tertiary, it 
behaves as a cationic group when protonated, i.e. in an acid medium, for example at a pH of 4. 

In a preferred embodiment, the first excipient substance is a phospholipid selected from the 
30 group consisting of di-C8.22-alkanoylphosphatidylcholines and di-C8.22- 

alkanoylphosphatidylethanolamines. In a particularly preferred embodiment, the first excipient 
substance is a dipalmitoyi or distearoyi ester of phosphatidylcholine or a mixture thereof. 

Other subclasses of liposome-forming substances having two hydrophobic chains each 
comprising a 07.21 hydrocarbyl group can also be used as the first excipient substance in compositions of 
35 the invention. While substances having a cationic group in the hydrophilic moiety are preferred, 
nonionic or anionic substances can be used if desired. 
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In another embodiment of the invention, the first excipieni substance is an amphiphilic 
quaternary ammonium compound or mixture of such compounds. The hydrophobic moiety of the 
quaternary ammonium compound is a saturated alkyl or haloalkyi group having about 6 to about 22 
carbon atoms. In this embodiment, the first excipient substance is not necessarily a liposome-forming 
5 substance, but it is believed to form aggregates in aqueous solution or dispersion as described above. 

Preferred quaternary ammonium compounds (other than those which are liposome-forming and 
have two hydrocarbyl chains) for use as the first excipient substance in compositions of the invention 
have the formula 

R8.W,-X-Yb-(CH2)n-N^(R'')(R'^)(R")T- V 
10 wherein R** represents the hydrophobic moiety and is a hydrocarbyl or haloalkyi group having from about 
6 to about 22 carbon atoms, W and Y are independently O or NH, a and b are independently 0 or 1 but at 
least one of a and b is I , X is CO, SO or SO2, n is 2 to 4, R^ R'^ and R' ' are independently C1.4 alkyl, 
and T is a suitable anion. R^ in one particular embodiment is hydrocarbyl having about 12 to about 18 
carbon atoms. R can also be fluorinated. In one specific embodiment, R is perfluorinated, and 
15 preferably has about 6 to about 12 carbon atoms. Suitable anions T include hydroxide, chloride, 
bromide, iodide, sulfate, phosphate and acetate. In one particularly preferred embodiment, R is 
saturated perfluoroalkyl having about 6 to about 12 carbon atoms, X is CO or SO2, Y is NH, a is 0, b is 1, 
n is 3, R^, R'^ and r" are methyl, and T is selected from the group consisting of chloride, bromide and 
iodide. 

20 In a further embodiment of the invention, the first excipient substance is an alkylether surfactant 

or mixture of such surfactants having the formula 

R*--0-{CH2CH20)n(CH(CH3)CH20)n,-R'^ VI 
wherein R'^ is an alkyl or alkenyl group having about 16 to about 22 carbon atoms, n is an average 
number of about 10 to about 100, m is an average number of 0 to about 5 and R^"^ is hydrogen or C1.4 

25 alkyl. Preferably R*^ is a saturated straight-chain alkyl group, R'^ is hydrogen, m is 0 and n is frorn 
about 1 0 to about 40, more preferably from about 20 to about 40.. Most preferably the alkylether 
surfactant is a poiyoxyethylene cetyl or stearyl ether or mixture thereof having 20-40 moles of ethylene 
oxide (EO). The term "alkylether" as used herein should be understood to include alkenylether 
surfactants. 

30 Compositions of the present invention can optionally further comprise a second excipient 

substance having at least one hydrophobic moiety, wherein if the second excipient substance has one 
hydrophobic moiety, the hydrophobic moiety is a hydrocarbyl or haloalkyi group having about 6 to about 
22 carbon atoms, and wherein if the second excipient substance has a plurality of hydrophobic moieties, 
each such hydrophobic moiety is a hydrocarbyl or haloalkyi group having more than 2 carbon atoms, 

35 said plurality of hydrophobic moieties having a total of about 12 to about 40 carbon atoms. The second 
excipient substance, if present, may or may not itself be one that forms supramolecular aggregates as 
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described above. In a particular embodiment of the invention where the first excipient substance is a 
liposome-forming substance of formula I, II, III or IV above, a second excipient substance is present and 
is a quaternary ammonium compound or mixture of such compounds. Among preferred quaternary 
ammonium compounds for use as the second excipient substance in this embodiment are compounds of 
formula V above. 

In another particular embodiment of the invention where the first excipient substance is a 
liposomcrforming substance of formula I, II, III or IV above, a second excipient substance is present and 
is a compound or mixture of compounds of formula 

R^^-CO-A-R^^ VII 
wherein R^'* is a hydrocarbyl group having about 5 to about 21 carbon atoms, R'^ is a hydrocarbyl group 
having 1 to about 14 carbon atoms, the total number of carbon atoms in R'"* and R'^ is about 1 1 to about 
27, and A is O or NH. 

r'"* preferably has about 1 1 to about 21 carbon atoms, r'^ preferably has 1 to about 6 carbon 
atoms and A is preferably O. More preferably, the second excipient substance is a C1.4 alkyi ester of a 
C12 18 fatty acid, for example a propyl, isopropyl or butyl ester of a C12-18 fatty acid. Butyl stearate is an 
especially preferred example. The aqueous composition in embodiments comprising a compound of 
formula VII preferably is an emulsion comprising an oil phase that comprises said second excipient 
substance, for example a water-in-oil-in-water multiple emulsion or an oil-in-watcr emulsion. 
Alternatively, a second excipient substance of formula VII is associated in some way with a liposome- 
forming first excipient substance. " 

In yet another particular embodiment of the invention, the first excipient substance is an 
alkylether surfactant of formula VI and a second excipient substance is present and is a compound or 
mixture of compounds of formula VII. 

In any of the above particular embodiments, the exogenous chemical and/or second excipient 
substance can be encapsulated within or associated with aggregates (e.g., liposomes) formed by the first 
excipient substance, but do not necessarily have to be so encapsulated or associated. "Associated" in this 
context means bound to or at least partly intercalated in some fashion in a vesicle wall, as opposed to 
being encapsulated. In yet another embodiment of the invention where the first excipient substance 
forms liposomes, the exogenous chemical and/or second excipient substance is not encapsulated in or 
associated with the liposomes at all. Although the present invention does not exclude the possibility of 
so encapsulating or associating the exogenous chemical, a presently preferred dilute sprayable liposomal 
composition encapsulates less than 5% by weight of the exogenous.chemical that is present in the overall 
composition. Another dilute sprayable liposomal embodiment of the present invention has no substantial 
amount (i.e., less than 1% by weight) of the exogenous chemical encapsulated in the liposomes. As a 
droplet of such a liposomal composition dries on foliage of a plant, the proportion of the exogenous 
chemical that is encapsulated in the liposomes may change. Compositions of the present invention that 
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include an exogenous chemical can be applied to foliage of plants in an amount that is effective to 
achieve the desired biological effect of the exogenous chemical. For example, when the exogenous 
chemical is a post-emergence herbicide, the composition can be applied to a plant in a herbicidally 
effective amount. 

Without being bound by theory, it is believed that that the method and compositions of the 
present invention create or enlarge hydrophihc channels through the epicuticular wax of the plant cuticle, 
these channels being capable of accommodating the mass transfer of a water-soluble exogenous chemical 
into the plant, and thus transporting the exogenous chemical into the plant more rapidly or more 
completely than an epicuticular wax layer lacking such formation or enlargement of hydrophilic 
channels. Of course, certain compositions of the present invention can also enter a plant through 
stomata, but this generally requires a very low surface tension which is not an essential feature of the 
present compositions. The enhanced cuticular penetration believed to be achieved by the compositions 
of the present invention enhances the overall delivery and effectiveness of the exogenous chemical. 
Whereas an exogenous chemical such as glyphosate, formulated as an aqueous solution or dispersion 
with surfactants which do not have the property of forming anisotropic aggregates in or on a wax layer, 
normally penetrates through the epicuticular wax very slowly (e.g., in' 1-4 days), a substantial portion of 
the exogenous chemical in compositions of the present invention penetrates much more quickly (e.g., in 
from about 10 minutes to a few hours, preferably in less than about 30 minutes). 

Thus, methods and compositions of the invention are belieyed to owe their superior effectiveness 
at least in part to accelerated uptake into plant foliage. In conventional methods of treating plants with 
exogenous chemicals, in particular polar exogenous chemicals, the epicuticular wax layer presents an 
almost continuous barrier through which such exogenous chemicals diffuse with difficulty, even in the 
presence of surfactants which increase diffusive mobility but do not introduce the possibility of rapid 
mass transfer through hydrophilic channels. 

Again without being bound by theory, it is believed that the hydrophilic channels are created 
within the epicuticular wax layer by the self-assembly of molecules of the first excipient substance which 
has a hydrophobic moiety that associates with the wax and a hydrophilic moiety that attracts water to 
form an aqueous continuum across the epicuticular wax layer linking up with hydrophilic pathways in 
the cuticle proper. A polar exogenous chemical can move by mass transfer along such an aqueous 
continuum to enter the plant. 

Again without being bound by theory, it is believed that when the composition is present on the 
leaf of a plant as a droplet of aqueous solution or dispersion, in an aqueous microdomajn on the cuticular 
surface (i.e., the aqueous region at the interface between the water droplet and the epicuticular wax), the 
majority (i.e., more than 50% by weight) of the aggregate-forming substance is present in a form other 
than a monolayer, for example as a bilayer or multilamellar (liquid crystal) structure. The aggregate- 
forming substances employed have several preferred characteristics that are believed to contribute to the 
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fonnation of transcuticuiar hydrophilic channels. For instance, they have a tendency to fomi extended 
self-assembled structures in the presence of water and the kinds of waxes encountered in cuticles. 
Generally, materials that fonn non-simple (i.e., not small spherical micellar structures) aggregates in 
solution, such as vesicles or cylindrical, discotic, or ribbon-like micellar structures are preferred. These 
tend to form more complex adsorbed and absorbed layers with hydrophobic substrates than those simple 
micellar systems that tend to produce simple adsorbed monolayers. These substances also tend to 
produce lyotropic mesophases such as lamellar, hexagonal or reversed hexagonal phases in the 
compositions established in the aqueous microdomains in or on the cuticle. 

In one embodiment of the invention, a cationic headgroup on the first excipient substance is also 
preferred. The cationic group is believed to enhance initial adhesion to the leaf surface, since the 
majority of such surfaces carry an overall negative charge. The cationic group is also believed to 
contribute to the hydrophilicity of channels in the epicuticular wax formed or enlarged by the method 
and compositions of the invention. Cationic groups, in particular amine or ammonium groups, attract 
water molecules which further enlarge the hydrophilic channels and thereby provide an improved 
pathway of entry for exogenous chemicals that are polar or water-soluble. 

It is further believed that the creation or enlargement of hydrophilic channels in epicuticular wax 
results in the wax becoming plasticized. A further embodiment of the invention is thus a method for 
applying an exogenous chemical to a plant having an epicuticular wax layer, comprising (a) plasticizing 
the epicuticular wax layer in conjunction with (b) contacting the epicuticular wax layer with the 
exogenous chemical. In this embodiment the step of plasticizing the epicuticular wax layer is 
accomplished by contacting the layer with an aqueous composition comprising a first excipient substance 
as defined above and optionally a second excipient substance as defined above. The weight ratio of the 
first excipient substance to the exogenous chemical is between about 1 :3 and abouf 1 : 1 00. 

Herbicidal compositions in accordance with the present invention are also useful in methods for 
enhancing the yield of a field crop. Such a method can comprise the steps of (a) planting a crop in a 
field, (b) substantially freeing the field of one or more weed species that would diminish the yield of the 
crop by applying to the weed species a herbicidally effective amount of a composition as described 
above, (c) allowing the crop to mature, and (d) harvesting the crop. Alternatively, the method can 
comprise the steps of (a) substantially freeing the field of one or more weed species that would diminish 
the yield of the crop by applying to the weed species a herbicidally effective amount of the composition, 
(b) planting the crop in the field, (c) allowing the crop to mature, and (d) harvesting the crop. 

In one particular method in accordance with the present invention, a herbicidal composition as 
described above can be applied to a complex of weeds that are present in a single field, the weeds being, 
for example, velvetleaf, momingglory, and prickly sida. The composition is applied in a herbicidally 
effective amount, and provides herbicidal control of each of the weed species in the complex. 

12 
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. : Another embodiment of the present invention is a herbicidal method, comprising contacting the 

foliage of a plant with a herbicidaliy effective amount of a composition as described above, whereby the 
herbicidal effectiveness of the composition on the plant to which it is applied is visibly better than the 
herbicidal effectiveness on that same species of plant, under substantially the same conditions, of a 
5 composition containing a similar amount of surfactant but that does not form anisotropic aggregates. 

"Visibly better" in this context means that the difference in herbicidal effect of the two compositions on - 
the plants is readily noticeable to the eye of an experienced weed scientist. 

Another embodiment of the present invention is a herbicidal method which can be used in a field 
that contains both weed and crop plants, where the crop plants are resistant to the effects of a particular 

10 herbicide at the rate that herbicide is used. The method comprises contacting the foliage of both the 
weeds and the crops in the field with a cornposition as described above. The composition will have a 
herbicidal effect on the weeds (i.e., it will partially or entirely kill the weeds) but it will not harm the 
crops. This herbicidal method applies to any combination of a selective post-emergence herbicide (e.g. 
2,4-D) and a crop on which that herbicide can be used selectively to kill weeds (e.g., in the case of 2,4-D, 

15 wheat). This herbicidal method also applies to any combination of a. normally non-selective post- 
emergence herbicide and a crop bred or genetically modified to be resistant to that herbicide. An 
example of a suitable combination of herbicide and herbicide-resistant crop is ROlJNDUP<g) herbicide 
and ROUNDUP READY® crops, developed by Monsanto Company. 

The compositions and methods of the present invention have a number of advantages. They 

20 provide enhanced biological activity of exogenous chemicals in or on plants in comparison with prior 
formulations, either in terms of greater ultimate biological effect, or obtaining an equivalent biological 
effect while using a reduced application rate of exogenous chemical. Certain herbicide formulations of 
the present invention can avoid antagonism that has been observed in some prior art herbicide 
formulations, and can minimize quick production of necrotic lesions on leaves that in some situations 

25 hinder overall translocation of herbicide in the plant. Certain herbicide compositions of the invention 
modify the spectrum of activity of the herbicide across a range of plant species. For example, certain 
formulations of the present invention containing glyphosate can provide good herbicidal activity against 
broadleaf weeds while not losing any herbicidal effectiveness on narrowleaf weeds. Others can enhance 
herbicidal effectiveness on narrowleaf weeds to a greater extent than on broadleaf weeds. Still others 

30 can have enhanced effectiveness which is specific to a narrow range of species or even a single species. 

Another advantage of the present invention is that it employs relatively small amounts of the first 
and second excipient substances in relation to the amount of exogenous chemical employed. This makes 
the compositions and methods of the present invention relatively inexpensive, and also tends to reduce 
instability problems in specific compositions where one or both excipient substances are physically 

35 incompatible with the exogenous chemical (e.g., alkylether surfactants in solutions of high ionic strength, 
such as concentrated glyphosate salt solutions). 
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Even at the low concentrations of the excipient substances used in the present invention, there 
may be limits on the maximum concentration of exogenous chemical that can be used without causing 
compatibility problems (e.g., separation of the composition into discrete layers), hi some preferred 
embodiments of the invention, composition stability at high loadings of exogenous chemical is 
5 maintained by adding other ingredients such as, for example, colloidal particulates. Some compositions 
of the present invention exhibit enhanced biological activity and have a higher loading of exogenous 
chemical than possible in prior art compositions. ^ 

Further, compositions of the present invention are less sensitive in some instances to 
environmental conditions such as relative humidity at the time of application to the plant. Also, the 

10 . present invention allows the use of smaller amounts of herbicides or other pesticides, while still 
obtaining the required degree of control of weeds or other undesired organisms. 

DESCRIPTION OF SPECIFIC EMBODIMENTS 
When the phrase "anisotropic aggregates in or on a wax layer" is used herein, it relates to 
deterrhinations made by the following test procedure. We have found this test to predict with a high 

15 degree of reliability whether a composition comprising water and an exogenous chemical, or a 

composition comprising water which is to be used in conjunction with an exogenous chemical, will show 
enhanced biological effectiveness when applied to foliage of plants. Modifications can be made to the 
test; however a procedure modified in some major respect will not necessarily give the same results and 
will not necessarily predict enhanced effectiveness as reliably as the procedure described here. 

20 The first stage in the procedure is to prepare a wax-coated slide. We have found a preferred wax 

for the purpose to be a blend of carnauba wax and beeswax in a weight/weight ratio of approximately 
10:1. A clear wax mixture is prepared consisting of 5% carnauba wax and 0.5% beeswax in isopropanol, 
and is maintained at a temperature of approximately 82*^C. The end of a glass 2.4 cm x 7.2 cm 
microscope slide is immersed perpendicularly in the wax mixture to a depth of approximately one-third 

25 of the length of the slide. After 10 to 1 5 seconds, the slide is very slowly and steadily withdrawn from 
the wax mixture and allowed to cool, leaving a wax layer deposited on both faces of the slide. 

Visual examination of the slide can give a preliminary indication of the thickness and uniformity 
of the wax coating. If imperfections are evident the slide is rejected. If the slide shows no obvious 
imperfections, the wax coating is carefully removed from one face of the slide by wiping with acetone. 

30 Further evaluation of the acceptability of the wax-coated slide for the test is done by examining the slide 
under a microscope. The slide is selected for use in the test if, on microscopic examination using a 4.9X 
objective, the wax coating is uniformly thick and there is uniform density of wax particles across the 
slide. Preference is for a coating that has few observable wax particles and exhibits a very dark field 
when examined under polarized light. 

35 The next stage in the procedure is to conduct the test. For this purpose, samples of an exogenous 

chemical composition to be tested are diluted, if necessary, to 15% to 20% by weight of the exogenous 
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chemical. In the case of giyphosate, the desired concentration in a composition sample is 15% to 20% 
acid equivalent (a.e.)- Samples of reference compositions are also prepared; in the case of giyphosate, 
Formulations B and J as defined in the Examples herein are appropriate. 

For a composition of a first excipient substance not containing an exogenous chemical but to be 
applied in conjunction with an exogenous chemical, the desired concentration is. approximately 5% to 
7% by weight of the first excipient substance. 

The following instrumentation, or equivalent, items are required or useful: 

Nikon SMZ-lOA stereoscopic microscope equipped for polarized light observation, 
photomicrography, and video observation and recording: 

3CCD MTI camera. 

Diagnostic Instruments 150 IL-PS power supply. 

Sony Trinitron color video monitor, mode! PVM-1353MD. 

Mitsubishi time-lapse video cassette recorder, mode! HS-S5600. 

Hewlett Packard Pavillion 7270 computer, with Windows 95 and Image-Pro Plus version 2.0 
electronic imaging program installed. 

Hewlett Packard Deskjet 870Cse printer, 

A wax-coated slide, prepared and selected as described above, is positioned on the microscope 
stage, with the system set to provide transmitted light, both straight and polarized. A 1 jil drop of the 
sample to be tested is applied to the wax surface using a thoroughly cleaned 1 |il Hamilton syringe. This 
and subsequent operations are followed through the microscope at 4.9X objective. Duplicate or triplicate 
tests are done for each composition. Numerous tests can be conducted simultaneously on a single slide. 
Progression of change in the microscopic appearance of the sample is observed through the microscope 
and recorded at designated time intervals. We have found useful intervals to be 1 minute, 10 minutes, 2 
hours and >24 hours after application of the drop to the wax surface. Observations can also be made at 
intermediate times to capture possible significant transitions occurring at such times. 

The temperature of the wax layer tends to increase with prolonged exposure to the microscope 
light. In many cases we have found this does not significantly interfere with the results obtained. 
However, in some cases temperature does affect the outcome of the test and in such cases it is preferred 
to illuminate the sample only for the short periods necessary to make observ^ations, so that the 
temperature of the wax layer remains close to ambient temperature. An example of a composition of the 
invention where it is believed to be important to keep temperature close to ambient is one containing a 
fatty acid ester such as butyl stearate. 

At dark field (polarized light) the wax layer is observed for birefringence, and at light field the 
character of the drop surface is observed, at each time interval. The following records are made: 

birefringence (yes/no); 

time of initial appearance of birefringence; 
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character of the birefringence; 

appearance of drop surface as composition "dries"; 

degree of spread of the drop; 

effects of temperature (warming of the slide) if any; 

5 other noticeable changes. 

Optionally, images are recorded at significant times using the 3CCD MTI camera and the Image- 
Pro Plus program as documentation of observed changes. Tests may if desired also be recorded on 
video, especially during the first 15 minutes. In addition to images captured using 4.9X objective, 
overall-field views using 0.75X objective can be recorded to provide clear comparisons of different 

10 samples tested on the same slide. 

A particularly useful parameter for predicting enhanced effectiveness is the observation of 
birefringence (yes/no) 5-20 minutes after deposition of the test drop on the wax-coated slide. We have 
found 10-15 minutes after deposition to be an especially suitable time for observation of this parameter. 
The following results for oil-in-water emulsion compositions comprising glyphosate IPA salt, butyl 

15 stearate and alkylether surfactants are typical of those obtained. Each of compositions WCS-I to WCS-5 
contained 15% w/w glyphosate a.e., 0.5% w/w butyl stearate and 5% w/w alkylether surfactant. 
Formulations B and J are commercial standard compositions of glyphosate defined in the Examples 
section later herein,. and were diluted to 15% glyphosate a.e. for the test. 


Composition 

Alkylether 

Birefringence at 10 min. 

WCS-1 

Brij 78 (steareth-20) 

yes 

WCS-2 

Plurafac A-38 (ceteareth-27) 

yes 

WCS-3 

Brij 98 (oleth-20) 

yes 

WCS-4 

Brij 35 (laureth-23) 

no 

WCS-5 

Neodol 1-9 (C,, linear alcohol 9EO) 

no 

Formulation B 


no 

Formulation J 


no 


20 It will be noted that where the hydrophobic moiety of the alkylether was a Ci i (WCS-5) or C|2 

(WCS-;4) hydrocarbyl group, the composition did not show anisotropic properties in the form of 
birefringence 10 minutes after application to the wax-coated slide. However, where the hydrophobic 
moiety had a carbon chain length of 16 to 18 (WCS-1 to WCS-3), birefringence was evident, indicating 
the presence of anisotropic aggregates in or on the wax layer. The intensity of birefringence was greatest 

25 with WCS-I (containing steareth-20), followed by WCS-2 (containing ceteareth-27) and then WCS-3 
(oleth-20). 

Tests of alkylether compositions, as evidenced in Examples herein, have shown that in general 
those containing alkylethers of hydrophobe carbon chain length 16 or greater show greater biological 
effectiveness than those having a shorter hydrophobe. In general greater biological effectiveness has 
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been obtained where the hydrophobe is saturated (as, for example, in steareth-20 and ceteareth-27) than 
where it is unsaturated (as, for example, in oleth-20). 

'J he foliow^ng compositions were made containing 15% glyphosate a.e. and 5% aikylether 
surfactant, but no butyl stearate. In WCS-10 the surfactant was steareth-10, in WCS-1 1 oleth-10 and in 
5 WCS-I2 steareth-8 (laboratory sample from Sigma). 


Composition 

Aikylether 

Birefringence at 15 min. 

WCS-10 

Brij_76 (steareth-10) 

- yes 

WCS-1 1 

Brij 97 (oleth-10) 

no 

WCS-12 

steareth-8 

yes 


The property of forming anisotropic aggregates as determined by this test appears to require, on 
a Ci6.,fi straight-chain alcohol, a minimum of about 10 moles of ethylene oxide (EO). Where the alcohol 
is oleyl, an EO chain of 10 units is already too short, but where the alcohol is stearyl, even as short an EO 
10 chain as 8 units appears to suffice. It should be noted, however, that the steareth-8 used in composition 
WCS-12 was obtained as a laboratory sample and is likely chemically purer than the commercial 
surfactants used in other compositions. Commercial grade steareth-8 will not necessarily give the same 
result. 

As further evidence of the usefulness of the present anisotropy test in predicting biological 
15 effectiveness of exogenous chemical compositions, compositions WCS-6, WCS-7 and WCS-8 were 

prepared, each containing 30% glyphosate a.e. by weight, and were then diluted to 15% glyphosate a.e. 
for the test. All contained soybean lecithin (45% phospholipid, Avanti) and were prepared by process (v) 
as detailed in the Examples herein. Composition WCS-6, before dilution, contained 5Vo lecithin, 5Vo 
Fluorad FC-754 and 0.75%) Ethomeen T/25. Composition WCS-7, before dilution, contained 2% lecithin 
20 and 2% Fluorad FC-754. Composition WCS-8, before dilution, contained 2% lecithin and 0.75% 

Ethomeen T/25. In addition. Composition WCS-9 was prepared containing 15%) glyphosate a.e. and 5Vo 
soybean lecithin (45% phospholipid, Avanti). The following results were obtained. 


Composition 

Excipient ingredients 

Birefringence at 10 min. 

WCS-6 

lecithin + FC-754 + Ethomeen T/25 

yes 

WCS-7 

lecithin + FC-754 

yes 

WCS-8 

lecithin + Ethomeen T/25 

no 

WCS-9 

lecithin 

no 


As evidenced in the Examples herein, enhanced biological effectiveness is a feature of 
25 compositions containing lecithin as the first excipient substance and Fluorad FC-754 as the second 

excipient substance. In the absence of Fluorad FC-754 or like material, lecithin, either alone or together 
with a tertiary alkylamine surfactant such as Ethomeen T/25 or MON 081 8, does not consistently 
generate the desired enhancement. 
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In a further demonstration of the usefulness of the present anisotropy test, compositions WCS-13 
and WCS-14 were prepared, each containing 20% glyphosate a.e. by weight, and were then diluted to 
15% glyphosate a.e. for the test. Both contained soybean lecithin (45% phospholipid, Avanti). 
Composition WCS-13 was made by process (x) as described in the Examples herein and, before dilution, 
contained 6% lecithin, 6% Ethomeen T/25 and 1.5% butyl stearate. Composition WCS-14 was identical 
except that it contained no butyl stearate. Particular care was taken in this study to avoid excessive 
\yarming of the wax-coated slide by prolonged illumination. The following results were obtained. 


Composition 

Excipient ingredients 

Birefringence at 15 min. 

WCS-13 

lecithin + Ethomeen T/25 + butyl stearate 

yes 

WCS-14 

lecithin + Ethomeen T/25 

. no 


The addition of a small quantity of butyl stearate was thus sufficient to confer, on a glyphosate + 

10 lecithin + Ethomeen T/25 composition, the property of forming anisotropic aggregates in or on a wax 

layer. The Examples herein illustrate the unexpected enhancement of biological effectiveness observed 
when an exogenous chemical is formulated with lecithin and a fatty acid ester such as butyl stearate. 

Thus where, for reasons of economy, compatibility with the exogenous chemical, or other 
considerations it is desired to provide an exogenous chemical composition having a relatively low 

15 content of excipient substances (for example a weight ratio of each excipient substance to exogenous 

chemical of about 1 :3 or less), the anisotropy test provided here is an in vitro assay method which can be 
used to identify biologically effective compositions in advance of extensive testing in vivo. 

The in vitro assay method just described, together with modifications thereof that will be readily 
apparent to those of skill in the art, is a further embodiment of the present invention. 

20 Examples of exogenous chemical substances that can be included in compositions of the present 

invention include, but are not limited to, chemical pesticides (such as herbicides, algicides, fungicides, 
bactericides, viricides, insecticides, aphicides, miticides, nematicides, molluscicides and the like), plant 
growth regulators, fertilizers and nutrients, gametocides, defoliants, desiccants, mixtures thereof and the 
like. In one embodiment of the invention, the exogenous chemical is polar. 

25 A preferred group of exogenous chemicals are those that are normally applied post-emergence to 

the foliage of plants, i.e. foliar-applied exogenous chemicals. 

Some exogenous chemicals useful in the present invention are water-soluble, for example salts 
that comprise biologically active ions, and also comprise counterions, which may be biologically inert or 
relatively inactive. A particularly preferred group of these water-soluble exogenous chemicals or their 

30 biologically active ions or moieties are systemic in plants, that is, they are to some extent translocated 
from the point of entry in the foliage to other parts of the plant where they can exert their desired 
biological effect. Especially preferred among these are herbicides, plant growth regulators and 
nematicides, particularly those that have a molecular weight, excluding counterions, of less than about 
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300. More especially preferred among these are exogenous chemical compounds having one or more 
functional groups selected from amine, carboxylale, phosphonate and phosphinate groups. 

Among such compounds, an even more preferred group are herbicidal or plant growth regulating 
exogenous chemical compounds having at least one of each of amine, carboxyiate, and either 
5 phosphonate or phosphinate functional groups: Salts of N-phosphonomcthy {glycine are examples of this 
group of exogenous chem icals. Further examples include salts of glufosinate, for instance the 
aihmohiuni salt (amhiohium DL-honioalan^^ 

Another preferred group of exogenous chemicals which can be applied by the method of the 
invention are nematicides such as those disclosed in U.S. Patent No. 5,389,680, the disclosure of which 

!0 is incorporated herein by reference. Preferred nematicides of this group are salts of 3,4,4-trifluoro-3- 
butenoic acid or of N-(3,4,4-trifluoro- 1 -oxo-3-butenyl)glycine. 

Exogenous cheinicals which can usefully be applied by the method of the present invention are 
normally, but not exclusively, those which are expected to have a beneficial effect on the overall growth 
or yield of desired plants such as crops, or a deleterious or lethal effect on the growth of undesirable 

15 plants such as weeds. The method of the present invention is particularly useful for herbicides, especially 
those that are normally applied post-emergence to the foliage of unwanted vegetation. 

Herbicides which can be applied by the method of the present invention include but are not 
limited to any listed in standard reference works such as the "Herbicide Handbook," Weed Science 
Society of America , 1994, 7th Edition, or the "Farm Chemicals Handbook," Meister Publishing 

20 Company, 1997 Edition. Illustratively these herbicides include acetanilides such as acetochlor, alachlor 
. and metoiachlor, aminotriazole, asulam, bentazon, bialaphos, bipyridyls such as paraquat, bromacil, 
cyclohexenones such as clethodim and sethoxydim, dicamba, diflufenican, dinitroanilines such as 
pendimethalin, diphenylethers such as acifluorfen, fomesafen and oxyfluorfen, fatty acids such as C9.10 
fatty acids, fosamine, fiupoxam, glufosinate, glyphosate, hydroxybenzonitriles such as bromoxynil, 

25 imidazolinones such as imazaquin and imazethapyr, isoxaben, norflurazon, phenoxies such as 2,4-D, 
phenpxypropionates such as diclofop, fluazifop and quizalofop, picloram, propanil, substituted ureas 
siich as fluometuron and isoproturon, sulfonylureas such as chlorimuron, chlorsulfuron, haiosulfuron, 
mctsulfuron, primisulfuron, sulfometuron and sulfosulfuron, thiocarbamates such as triallate, triazines 
such as atraizine and metribuzin, and triclopyr. Herbicidally active derivatives of any known herbicide 

30 are also within the scope of the present invention. A herbicidally active derivative is any compound 

which is a minor structural modification, most commonly but not restrictively a salt or ester, of a known 
herbicide. These compounds retain the essential activity of the parent herbicide, but may not necessari ly 
have a potency equal to that of the parent herbicide. These compounds may convert to the parent 
herbicide before or after they enter the treated plant. Mixtures or coformulations of a herbicide with 

35 other ingredients, or of more than one herbicide, may likewise be employed. 
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An especially preferred herbicide is N-phosphonomethylglyc'ine (glyphosale), a salt, adducl or 
ester thereof, or a compound which is converted to glyphosate in plant tissues or which otherwise 
provides glyphosate ion. Glyphosate salts that can be used according to this invention include but are not 
restricted to alkali metal, for example sodium and potassium, salts; ammonium salt; alkylamine, for 

5 example dimethylamine and isopropylamine, salts; alkanolamine, for example ethanolamine, salts; 

alkyisulfonium, for example trimethylsulfonium, salts; sulfoxonium salts; and mixtures thereof. The . 
herbicidal compositions sold by Monsanto Company as ROUNDUP® and ACCORD® contain the 
monoisopropylamine (IPA) salt of N-phosphonomethylglycine. The herbicidal compositions sold by 
Monsanto Company as ROUNDUP® Dry and RI VAL® contain the monoammonium salt of 

10 N-phosphonomethylglycine. The herbicidal composition sold by Monsanto Company as ROUNDUP® 
Geoforce contains the monosodium salt of N-phosphonomethylglycine. The herbicidal composition sold 
by Zeneca as TOUCHDOWN® contains the trimethylsulfonium salt of N-phosphonomethylglycine. The 
herbicidal properties of N-phosphonomethylgiycine and its derivatives were first discovered by Franz, 
then disclosed and patented in U.S. Patent 3,799,758, issued March 26, 1974. A number of herbicidal 

15 salts of N-phosphonomethylglycine were patented by Franz in U.S. Patent 4,405,53 1 , issued September 
20, 1983. The disclosures of both of these patents are hereby incorporated by reference. 

Because the commercially most important herbicidal derivatives of N-phosphonomethylglycine 
are certain salts thereof, the glyphosate compositions useful in the present invention will be described in 
more detail with respect to such salts. These salts are well known and include ammonium, IPA, alkali 

20 metal (such as the mono-, di-, and trisodium salts, and the mono-, di-, and tripotassium salts), and 
trimethylsulfonium salts. Salts of N-phosphonomethylglycine are commercially significant in part 
because they are water soluble. The salts listed immediately above are highly water soluble, thereby 
allowing for highly concentrated solutions that can be diluted at the site of use. In accordance with the 
method of this invention as it pertains to glyphosate herbicide, an aqueous solution containing a 

25 herbicidally effective amount of glyphosate and other components in accordance with the invention is 
applied to foliage of plants. Such an aqueous solution can be obtained by dilution of a concentrated 
glyphosate salt solution with water, or dissolution or dispersion in water of a dry (e.g. granular, powder, 
tablet or briquette) glyphosate formulation. 

Exogenous chemicals should be applied to plants at a rate sufficient to give the desired 

30 biological effect. These application rates are usually expressed as amount of exogenous chemical per 
unit area treated, e.g. grams per hectare (g/ha). What constitutes a "desired effect" varies according to 
the standards and practice of those who investigate, develop, market and use a specific class of 
exogenous chemicals. For example, in the case of a herbicide, the amount applied per unit area to give 
85% control of a plant species as measured by growth reduction or mortality is often used to define a 

35 commercially effective rate. 
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Herbicidal effectiveness is one of the biological effects that can be enhanced through this 
invention. "Herbicidal effectiveness," as used herein, refers to any observable measure of control of 
plant growth, which can include one or more of the actions of (1 ) killing, (2) inhibiting growth, 
reproduction or proliferation, and (3) removing, destroying, or otherwise diminishing the occurrence and 
activity of plants. 

The herbicidal effectiveness data set forth herein report "inhibition" as a percentage following a 
standard procedure in the art which reflects a visual assessment of plant mortality and growth reduction 
by comparison with untreated plants, made by technicians specially trained to make and record such 
observations. In all cases, a single technician makes all assessments of percent inhibition within any one 
experiment or trial. Such measurements are relied upon and regularly reported by Monsanto Company in 
the course of its herbicide business. 

The selection of application rates that are biologically effective for a specific exogenous 
chemical is within the skill of the ordinary agricultural scientist. Those of skill in the art will likewise 
recognize that individual plant conditions, weather and growing conditions, as well as the specific 
exogenous chemical and formulation thereof selected, will affect the efficacy achieved in practicing this 
invention. Useful application rates for exogenous chemicals employed can depend upon all of the above 
conditions. With respect to the use of the method of this invention for glyphosate herbicide, much 
information is known about appropriate application rates. Over two decades of glyphosate use and 
published studies relating to such use have provided abundant information from which a weed control 
practitioner can select glyphosate application rates that are herbicidally effective on particular species at 
particular growth stages in particular environmental conditions. 

Herbicidal compositions of glyphosate or derivatives thereof are used to control a very wide 
variety of plants worldwide. Such compositions can be applied to a plant in a herbicidally effective 
amount, and can effectively control one or more plant species of one or more of the following genera 
without restriction: Abutilon, Amaranthus, Artemisia, Asclepias, Avena, Axonopus, Borreria, Brachiaria, 
Brassica, Bromus, Chenopodium, Cirsium, Commelina, Convolvulus, Cynodon, Cyperus, Digitaria, 
Echinochloa, Eleusine, Elymus, Equisetum, Erodium, Helianthus, Imperata, Ipomoea, Kochia, Lolium, 
Malva, Oryza, Ottochloa, Panicum, Paspalum, Phalaris, Phragmites, Polygonum, Portulaca, Pteridium, 
Pueraria, Rubus, Salsola, Setaria, Sida, Sinapis, Sorghum, Triticum, Typha, Ulex, Xanthium, and Zea. 

Particularly important species for which glyphosate compositions are used are exemplified 
without limitation by the following: 

Annual broadleaves: 

velvetleaf (Abutilon theophrasti) 

pigweed (Amaranthus spp,) 

buttonweed (Borreria spp.) 

oilseed rape, canola, indian mustard, etc. (Brassica spp.) 
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commelina (Commelina spp.) 
filaree (Erodiiim spp.) 
sunflower (Helianthus spp.) 
morningglory (Ipomoea spp.) 
kochia (Kochia scoparia) 
mallow (Maiva spp.) , 

wild buckwheat, smartvveed, etc. (Polygonum spp.) 
purslane (Portulaca spp.) 
russian thistle (Salsola spp.) 
sida (Sida spp.) 

wild mustard (Sinapis ar\^ensis) 
cocklebur(Xanthium spp.) 

Annual narrowleaves: 
wild oat (Avena fatua) 
carpetgrass (Axonopus spp.) 
downy brome (Bromus tectorum) 
crabgrass (Digitaria spp.) 
barnyardgrass (Echinochloa crus-galli) 
goosegrass (Eleusine indica) 
annual ryegrass (Lolium multiflorum) 
rice (Oryza sativa) 
ottochloa (Ottochloa nodosa) 
bahiagrass (Paspalum notatum) 
canarygrass (Phalaris spp.) - 
foxtail (Setaria spp.) 
wheat (Triticum aestivum) 
com (Zea mays) 

Perennial broadleaves: 
mugwort (Artemisia spp.) 
milkweed (Asclepias spp.) 
Canada thistle (Cirsium arvense) 
field bindweed (Convolvulus arvensis) 
kudzu (Pueraria spp.) 
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Perenniai narrowleaves: 
brachiaria (Brachiaria spp.) 
bermudagrass (Cynodon dactylon) 
yellow nutsedge (Cyperus esculentus) 
purple nutsedge (C. rotundus) 
- quackgrass (Elymus repens) , 
lalang (Irhpierata cylihdfica) 
perennial ryegrass (Lolium perenne) 
guineagrass (Panicum maximum) 
dallisgrass (Paspaium dilatatiim) 
reed (Phragmites spp.) 
johnsongrass (Sorghum haiepense) 
cattail (Typha spp.) 

Other perennials: 
horsetail (Equisetum spp.) 
bracken (Pteridium aquilinum) 
blackberry (Rubus spp.) 
gorse (Ulex europaeus) 

Thus, the method of the present invention, as it pertains to glyphosate herbicide, can be useful on 
any of the above species, ' 

Effectiveness in greenhouse tests, usually at exogenous chemical rates lower than those normally 
effective in the field, is a proven indicator of consistency of field performance at normal use rates. 
However, even the most promising composition sometimes fails to exhibit enhanced performance in 
individual greenhouse tests. As illustrated in the Examples herein, a pattern of enhancement emerges 
over a series of greenhouse tests; when such a pattern is identified this is strong evidence of biological 
enhancement that will be useful in the field. 

Aggregate-forming substances useful as the first excipient substance in compositions of the 
present invention include a wide variety of amphiphilic materials, of which three classes are preferred. 

The first preferred class of aggregate-forming substances can be defined as amphiphilic 
liposome-forming substances. These include various lipids of synthetic, animal, or plant origin, 
including phospholipids^ ceramides, sphingolipids, dialkyi surfactants, and polymeric surfactants. A 
variety of these materials are known to those skilled in the art, and are commercially available. Lecithins 
are particularly rich in phospholipids and can be derived from a number of plant and animal sources. 
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Soybean lecithin is one particular example of a relatively inexpensive commercially available material 
that includes such substances. 

Many other substances have been described which can be used to form liposomes; the present 
invention includes compositions comprising any such liposome-forming substances, so long as other 
requirements set out above are met, and use of such compositions for enhancing biological effectiveness 
of exogenous chemicals applied to foliage of plants. For example, US Patent No. 5,580,859, , 
incorporated here by reference^ discloses liposome-forming substances having a cationic group, 
including N-(2,3-di-(9-(Z)-octadecenyloxy))-prop- 1 -yl-N,N,N-trimethylammonium chloride (DOTMA) 
and l,2-bis(oieoyloxy)-3-(trimethylammonio)propane (DOTAP). Liposome-forming substances which 
are not themselves cationic, but do contain a cationic group as part of the hydrophilic moiety, include for 
example dioleoylphosphatidylcholine (DOPC) and dioleoylphosphatidylethanolamine (DOPE). 
Liposome-forming substances that do not contain a cationic group include dioleoylphosphatidylglycerol 
(DOPG). Any of these liposome-forming substances can be used with or without the addition of 
cholesterol. 

These substances contain portions that are hydrophilic and hydrophobic within the same 
molecule. They have the ability to self-assemble in aqueous solution or dispersion into structures that 
are more complex than simple micelles. The nature of the aggregate that will be formed can be related to 
the critical packing parameter P by the following equation: 

P=V /lA 

where V is the volume of the hydrophobic tail of the molecule, / is the effective length of the 
hydrophobic tail, and A is the area occupied by the hydrophilic headgroup in the surface of the aggregate. 
The most probable self-assembled structures are spherical micelles when F is less than 1/3, rodlike 
micelles when P is between 1/3 and '/2, lamellar when P is between 1 and Vi, and inverse structures when 
P is greater than 1. The preferred materials in the present invention have greater than 1/3. 

Cationic liposome-forming substances having a hydrophobic moiety comprising two hydrocarbyl 
chains are accompanied by a counterion (anion), identified as Z in formulas I, II and III above. Any 
suitable anion can be used, including agriculturally acceptable anions such as hydroxide, chloride, 
bromide, iodide, sulfate, phosphate and acetate. In a specific embodiment where the exogenous chemical 
has a biologically active anion, that anion can serve as the counterion for the liposome-forming 
substance. For example, glyphosate can be used in its acid form together with the hydroxide of a 
cationic liposome-forming substance such as a compound of formula I. 

Compounds of formula I known in the art to be liposome-forming include 
distearyldimethylammonium chloride and bromide (also known in the art as DODAC and DODAB 
respectively). Compounds of formula II known in the art to be liposome-forming include DOTMA 
referenced above and dimyristooxypropyldimethylhydroxyethyiammonium bromide (DMRIE). 
Compounds of formula II! known in the art to be liposome-forming include dioleoyloxy-3- 
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(dimethylammoni6)propane (DODAP) and DOTAP referenced above. Compounds of formula IV 
known in the art to be liposome-forming include DOPC and DOPE, both referenced above. 

In many liposome-forming substances known in the art, the hydrophobic hydrocarbyl chains are 
unsaturated, having one or more double bonds. Particularly commonly used in the pharmaceutical art are 
dioleyl or dioleoyl compounds. A potential problem with these is that in an oxidizing environment they 
become oxidized at the site of the double bond. This can be inhibited by including, in the formulation an 
antioxidant such as ascorbic acid. Alternatively the problem can be avoided by use of liposome-forming 
substances wherein a high proportion of the hydrophobic hydrocarbyl chains are fully saturated. Thus in 
a preferred embodiment of the invention, and in formulas I-IV are independently saturated 
straight-chain alkyi groups. Particularly preferred compositions use liposome-forming substances in 
which R' and R^ are both palmityl (cetyl) or palmitoyl or, alternatively, are both stearyl or stearoyi 
groups. 

Phospholipids, because of their low cost and favorable environmental properties, arc particularly 
favored among liposome-forming substances in the method and compositions of the invention. 
Vegetable lecithins, such as soybean lecithin, have successfully been used in accordance with the 
invention. The phospholipid content of the lecithin product can range from about 10% to close to 100%. 
While acceptable results have been obtained with crude lecithin (10-20% phospholipid), it is generally 
preferred to use lecithin that is at least partially de-oiled, so that the phospholipid content is in the region 
of about 45% or more. Higher grades, such as 95%, provide excellent results but the much higher cost is 
unlikely to be justified for most applications. 

The phospholipid component of lecithin, or any phospholipid composition used in the present 
invention, may comprise one or more phosphatides of natural or synthetic origin. Each of these 
phosphatides is generally a phosphoric ester that on hydrolysis yields phosphoric acid, fatty acid(s), 
polyhydric alcohol and, typically, a nitrogenous base. A phosphatide component may be present in a 
partially hydrolyzed form, e.g. as phosphatidic acid. Suitable phosphatides include, without limitation, 
phosphatidylcholine, hydrogenated phosphatidylcholine, phosphatidylinositol, phosphatidylserine, 
phosphatidic acid, phosphatidylglycerol, phosphatidylethanolamine, N-acy! phosphatidylethanolamine, 
and mixtures of any of these. 

In vegetable lecithins a high proportion of the hydrophobic hydrocarbyl chains of the 
phospholipid compounds are typically unsaturated. One preferred embodiment of compositions in 
accordance with the present invention comprises both saturated phospholipid and unsaturated 
phospholipid, with the weight ratio of saturated phospholipid to unsaturated phospholipid being greater 
than about 1:2. In various particularly preferred embodiments, (l).at least 50% by weight of the 
phospholipids are di-Ci2.22-saturated alkanoyl phospholipid, (2) at least 50%) by weight of the 
phospholipids are di-Cj6-i8-saturated alkanoyl phospholipid, (3) at least 50% by weight of the 
phospholipids are distearoyi phospholipid, (4) at least 50% by weight of the phospholipids are 
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dipalmitoyi phospholipid, or (5) at least 50% by weight of the phospholipids are distearoyl 
phosphatidylcholine, dipalmitoyi phosphaiidylcholine, or a mixture thereof. Higher proportions of 
saturated alkanoy! phospholipids arc generally found in lecithins of animal origin, such as for example . 
egg yolk lecithin, than in vegetable lecithins. 

Phospholipids are known to be chemically unstable, at least in acid media, where they tend to 
degrade to their lyso-counterparts. Thus where phospholipids rather than more stable liposome- forming 
substances are used, it is usually preferable to adjust the pH of the composition upward. In the case of 
glyphosate compositions, the pH of a composition based on a mono-salt such as the 
monoisopropylammonium (IPA) salt is typically around 5 or lower. When phospholipids are used as the 
first excipient substance in a glyphosate composition of the invention, it will therefore be preferable to 
raise the pH of the composition, for example to around 7. Any convenient base can be used for this 
purpose; it will often be most convenient to use the same base as used in the glyphosate salt, for example 
isopropylamine in the case of glyphosate IPA salt. 

Amphiphilic compounds useful as the first excipient substance herein are not limited to those 
having two hydrophobic hydrocarbyl groups such as the compounds of formulas I to IV. The second 
preferred class of aggregate-forming substances useful in the invention are cationic surfactant 
compounds having formula V above. In compounds of formula V, unless perfluorinated preferably 
has from about 12 to about 18 carbon atoms. is preferably perfluorinated, in which case it preferably 
has from about 6 to about 12 carbon atoms. Preferably n is 3. R^ groups are preferably methyl. 

Sulfonylamino compounds of formula V are especially preferred. Suitable examples include 
3-(((hcptadecafluorooctyl)sulfonyl)amino)-N,N,N-trimethyl-l-propaminium iodide, available for 
example as Fluorad FC- 135 from 3M Company, and the corresponding chloride. It is believed that 
Fluorad FC-754 of 3M Company is the corresponding chloride. 

Fluoro-organic surfactants such as the cationic types falling within formula V belong to a 
functional category of surfactants known in the art as "superspreaders" or "superwetters". As a class 
"superspreaders" or "superwetters" are very effective in reducing surface tension of aqueous 
compositions containing relatively low concentrations of these surfactants. In many applications fluoro- 
organic surfactants can substitute for organosilicone surfactants which are likewise "superspreaders" or 
"superwetters". An example is found in European patent application 0 394 21 1 which discloses that 
either organosilicone or fluoro-organic surfactants can be used interchangeably in solid granular 
formulations of pesticides to improve dissolution rate. 

Two major problems have limited interest in ''superspreaders" and "superwetters" by 
formulators of exogenous chemicals such as pesticides. The first is high unit cost. The second is that 
although surfactants of this functional category can enhance performance of an exogenous chemical on 
some species, for example by assisting penetration of the exogenous chemical into the interior of leaves 
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via stomata, they can be antagonistic, sometimes severely so, to performance of the same exogenous 
chemical on other species. 

Surprisingly, a subclass of fluoro-organic surfactants has now been found to be essentially non- 
antagonistic at concentrations which nevertheless provide useful adjuvant effects. This subclass 
comprises cationic fluoro-organic surfactants of formula V and others having a property profile in 
common with those of formula V. The lack of antagonism makes this subclass very different from other 
fluoro-organic "superspreaders" or "superwetters". Further, it has been found that these non-antagonistic 
fluoro-organic surfactants can be useful at concentrations low enough to be cost-effective. Data in the 
Examples herein for compositions comprising Fluorad FC-l 35 or Fluorad FC-754 illustrate the 
unexpected properties of this subclass. 

Derivatives of Fluorad FC-754, herein described as "FC-acetate" and "FC-salicyiate," have been 
prepared by the following procedure. (1) The solvent in a sample of Fluorad FC-754 is gently 
evaporated off by heating in a glass beaker at 70-80°C, to leave a solid residue. (2) The solid residue is 
allowed to coo! to room temperature. (3) A 1 g aliquot of the residue is placed in a centrifuge tube and 
dissolved in 5 ml isopropanol. (4) A saturated solution of potassium hydroxide (KOH) is prepared in 
isopropanol. (5) This solution is added drop by drop to the solution of FC-754 residue; this results in 
formation of a precipitate and addition of KOH solution continues until no further precipitate forms. (6) 
The tube is centrifuged at 4000 rpm for 5 minutes. (7) More KOH solution is added to check if 
precipitation is complete; if not, the tube is centrifuged again. (8) The supernatant is decanted into 
another glass tube. (9) A saturated solution of acetic acid (or salicylic acid) is prepared in isopropanol. 
(10) This solution is added to the supernatant in an amount sufficient to lower pH to 7. (11) Isopropanol 
is evaporated from this neutralized solution by heating at 60°C until completely dry. (12) The residue 
(either the acetate or salicylate salt) is dissolved in a suitable amount of water and is then ready for use. 

The third preferred class of aggregate- forming substance useful as the first excipient substance 
according to the present invention is a long-chain alkylether surfactant having the formula VI above. R " 
can be branched or unbranched, saturated or unsaturated. R is preferably straight chain saturated C|6 
alkyi (cetyl) or straight chain saturated Cig alkyl (stearyl). In preferred alkylethers m is 0, n is an 
average number from about 20 to about 40 and R'^ is preferably hydrogen. Among especially preferred 
alkylether surfactants are those identified in the International Cosmetic ingredient Directory as ceteth-20, 
ceteareth-20, ceteareth-27, steareth-20 and steareth-30. 

Of the classes of aggregate-forming substance useful as the first excipient substance, not all give 
rise to anisotropic aggregates in or on a wax layer, as required by the present invention, when used as the 
sole excipient substance in the composition at a weight ratio of 1 :3 to 1 : 1 00 with the exogenous 
chemical. Many compounds of formulas V and VI are sufficient in the absence of a second excipient 
substance, but in general the liposome-forming substances of formulas I to IV require the presence of a 
second excipient substance to exhibit the required anisotropic behavior. However, even in the presence 
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of a first excipient substance of formulas V or VI, there may be advantages in also including a second 
excipient substance as herein defined. 

The second excipient substance has one or more hydrophobic moieties. If there is only one 
hydrophobic moiety, it is a hydrocarbyl or haloalkyi group having about 6 to about 22 carbon atoms. If 
there is more than one hydrophobic moiety, each such moiety is a hydrocarbyl or haloalkyi group having 
more than 2 carbon atoms, and the total number of carbon atoms in the hydrophobic moieties is about 12 
to about 40. - - : y . .. , . 

One class of second excipient substance useful in the present invention is quaternary ammonium 
compounds. Among quaternary ammonium compounds that may be used are compounds of formula 

N^(R'^)(R^')(R'^)(R''^)Q' VIII 
where R'^R'^R'*' and R^^ are independently C3.6 alkyl groups and Q is a suitable anion, such as for 
example hydroxide, chloride, bromide, iodide, sulfate, phosphate or acetate. In preferred compounds of 
formula Vlli all R groups are the same. Particularly preferred compounds of formula Vlli are 
tetrabutylammonium salts. Where the exogenous chemical comprises a biologically active anion, a salt 
of formula VIII where Q is that anion is an option providing both the exogenous chemical and second 
excipient substance. An example is the tetrabutylammonium salt of glyphosate. 

Other quaternary ammonium compounds that may be useful include compounds having a single 
Cj2-22 hydrocarbyl group and three C1.4 alkyl groups attached to the quaternary nitrogen atom. One or 
more of the C1.4 alkyl groups in siich compounds can be replaced by a benzyl group. Specific examples 
include cetyltrimethylammonium bromide and benzalkonium chloride. Yet other quaternary ammonium 
compounds useful as the second excipient substance include compounds of formula I, where the first 
excipient substance is not of formula I. 

Preferred quaternary ammonium compounds useful as the second excipient substance are 
compounds of formula V, where the first excipient substance is not of fonnula V. The same specific 
compounds of formula V are especially prefen ed whether a compound of foimula V is the first or the 
second excipient substance. Particularly good results have been obtained where the first excipient ^ 
substance is lecithin and the second excipient substance is Fluorad FC-135 or FC-754 or chemical 
equivalents thereof. 

Another class of compound useful as the second excipient substance is an am ide or ester of 
formula VII above. 

r'"* in formula VII is preferably aliphatic and has about 7 to about 2 1 carbon atoms, more 
preferably about 13 to about 21 carbon atoms. It is especially preferred that r'"* be a saturated straight- 
chain alkyl group. R'^ is preferably an aliphatic group having 1-6 carbon atoms, more preferably alkyl 
or alkenyl having 2-4 carbon atoms. An especially preferred compound of formula Vll for use as the 
second excipient substance is butyl stearate. 
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As compounds of formula VII, including butyl stearale, are generally oily liquids, aqueous 
compositions containing them are typically emulsions having at least one aqueous phase and at least one 
oil phase, with the compound of formula VIl being present predominantly in the oil phase. Such 
emulsions may be water-in-oil, oil-in-water or water-in-oil-in-water (W/O/W) multiple emulsions. 
5 Aqueous concentrate compositions where the first excipient substance is an alkylether of formula 

VI and the second excipient substance, if present, is a fatty acid ester of formula VII are limited in the 
degree to which an exogenous chemical such as glyphosate can be loaded. At some point, as the loading 
of exogenous chemical is increased, the composition will not remain suitably stable. Addition of a small 
amount of colloidal particulate to such compositions has surprisingly been found to greatly increase 

10 loading ability while retaining desired stability. Oxides of silicon, aluminum and titanium are preferred 
colloidal particulate materials. Particle size is preferably such that specific surface area is in the range 
from about 50 to about 400 m"/g. Where the exogenous chemical is glyphosate, the use of colloidal 
particulate enables loadings of at least 30% by weight for compositions containing sufficient alkylether 
and fatty acid ester to show enhanced herbicidal effectiveness, or at least 40% for compositions 

15 containing alkylether but no fatty acid ester, and showing herbicidal effectiveness at least equal to 

current commercial products loaded at about 30%. We have found especially useful improvement in 
storage stability can be obtained using colloidal particulates having specific surface area between about 
I 80 and about 400 m^/g. 

Other means of improving stability of highly loaded compositions comprising an alkylether of 

20 formula VI, with or without a fatty acid ester, may also be possible and are within the scope of the 
present invention. 

Compositions in accordance with the present invention are typically prepared by combining 
water, the exogenous chemical (unless it is a formulation which will not contain an exogenous chemical) 
and the aggregate-forming substance. Where the aggregate- forming substance is one that disperses 

25 readily in water, as is the case for example with Fluorad FC-135 or Fluorad FC-754, simple mixing with 
mild agitation may be sufficient. However, where the aggregate-forming substance requires high shear 
to disperse in water, as is the case for example with most forms of lecithin, it is presently preferred to 
sonicate or microfluidize the aggregate-forming substance in water. This can be done before or after a 
surfactant and/or the exogenous chemical is added. The sonication or microfluidization will generally 

30 produce liposomes or other aggregate structures other than simple micelles. The precise nature, 

including average size, of liposomes or other aggregates depends among other things on the energy input 
during sonication or microfluidization. Higher energy input generally results in smaller liposomes. 
Although it is possible to entrap or otherwise bind loosely or tightly the exogenous chemical in or on 
liposomes or with other supramolecular aggregates, the exogenous chemical does not need to be so 

35 entrapped or bound, and in fact the present invention is effective when the exogenous chemical is not 
entrapped or bound in the aggregates at all. 
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In a particular embodiment of the invention, the liposomes or other aggregates have an average 
diameter of at least 20 nm, more preferably at least 30 nm. We have determined by light scattering that 
certain liposomal compositions of the invention have average liposome diameters ranging from 54 to 468 
nm as calculated using linear fit and from 38 to 390 nm as calculated using quadratic fit. 
5 The concentrations of the various components will vary, in part depending on whether a 

concentrate is being prepared that will be further diluted before spraying onto a plant, or whether a 
solution or dispersion is being prepared that can be sprayed without further dilution. ^ 

In an aqueous glyphosate formulation that includes a dialkyl surfactant, for example a cationic 
dialkyi surfactant of formula I, suitable concentration ranges are: glyphosate 0.1 - 400 grams acid 
10 equivalent (a.e.yiiter, and dialkyl surfactant 0.001 - 10% by weight. In an aqueous glyphosate 

formulation using a cationic fluoro-organic surfactant and lecithin, suitable concentrations can be: 
glyphosate 0.1 - 400 g a.e./l, fluoro-organic surfactant 0.001 - 10% by weight, and soybean lecithin 0.001 
- 10% by weight. 

In an aqueous glyphosate formulation that includes a Cj^-ig alkylether surfactant and butyl 
15 stearale, suitable coricentrations can be: glyphosate 0. 1 - 400 g a.e./I, alkylether surfactant 0.001 -' 10% 
by weight, and butyl stearate 0.001 - 10%) by weight. To achieve the higher concentrations in these 
ranges, it is often beneficial to add other ingredients to provide acceptable storage stability, for example 
colloidal particulate silica or aluminum oxide at 0.5 - 2.5% by weight. In an aqueous glyphosate 
formulation that includes a C16.18 alkylether surfactant but no butyl stearate, glyphosate concentration 
20 can suitably be increased to 500 g a.e./l or more, in the presence of a colloidal particulate at 0.5 - 2.5% 
by weight. 

In solid glyphosate formulations, higher concentrations of ingredients are possible because of the 
elimination of most of the water. 

Weight/weight ratios of ingredients may be more important than absolute concentrations. For 

25 example, in a glyphosate fonnulation containing lecithin and a cationic fluoro-organic surfactant, the 

ratio of lecithin to glyphosate a.e. is in the range from about 1 :3 to about 1 : 1 00. It is generally preferred 
to use a ratio of lecithin to glyphosate a.e. close to as high as can be incorporated in the formulation 
while maintaining stability, in the presence of an amount of the fluoro-organic surfactant sufficient to 
give the desired enhancement of herbicidal effectiveness. For example, a lecithin/glyphosate a.e. ratio in 

30 the range from about 1 :3 to about 1:10 will generally be found useful, although lower ratios, from about 
1 : 1 0 to about 1 : 1 00 can have benefits on particular weed species in particular situations. The ratio of 
fiuoro-organic surfactant, when present, to glyphosate a.e, is likewise preferably in the range from about 
1:3 to about 1:100. Because fluoro-organic surfactants tend to have relatively high cost, it will generally 
be desirable to keep this ratio as low as possible consistent with achieving the desired herbicidal 

35 effectiveness.. 
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The ratio of fluoro-organic surfactant, where present, to lecithin is preferably in the range from 
about ] :10 to about 10:1, more preferably in the range from about 1 :3 to about 3:1 and most preferably 
around 1 : 1 .The ranges disclosed herein can be used by one of skill in the art to prepare compositions of 
the invention having suitable concentrations and ratios of ingredients. Preferred or optimum 
5 concentrations and ratios of ingredients for any particular use or situation can be determined by routine 
experimentation. 

Although the combination of the components might be done in a tank mix, it is preferred in the 
present invention that the combination be made further in advance of the application to the plant, in order 
to simplify the tasks required of the person who applies the material to plants. We have found, however, 

10 that in some cases the biological effectiveness of a hposome-containing composition prepared from 

scratch as a dilute spray composition is superior to that of a composition having the same ingredients at 
the same concentrations but diluted from a previously prepared concentrate formulation. 

Although various compositions of the present invention are described herein as comprising, 
certain listed materials, in some preferred embodiments of the invention the compositions consist 

15 essentially of the indicated materials. 

Optionally, other agriculturally acceptable materials can be included in the compositions. For 
example, more than one exogenous chemical can be included. Also, various agriculturally acceptable 
adjuvants can be included, whether or not their purpose is to directly contribute to the effect of the 
exogenous chemical on a plant. For example, when the exogenous chemical is a herbicide, liquid 

20 nitrogen fertilizer or ammonium sulfate might be included in the composition. As another example, 
stabilizers can be added to the composition. In some instances it might be desirable to include 
microencapsulated acid in the composition, to lower the pH of a spray solution on contact with a leaf. 
One or more surfactants can also be included. Surfactants mentioned here by trade name, and other 
surfactants that can be useful in the method of the invention, are indexed in standard reference works 

25 such as McCutcheon's Emulsifiers and Detergents, 1997 edition, Handbook of Industrial Surfactants, 
2nd Edition, 1997, published by Gower, and International Cosmetic Ingredient Dictionar>% 6th Edition, 
1995. 

The compositions of the present invention can be applied to plants by spraying, using any 
conventional means for spraying liquids, such as spray nozzles, atomizers, or the like. Compositions of 

30 the present invention can be used in precision farming techniques, in which apparatus is employed to 

vary the amount of exogenous chemical applied to different parts of a field, depending on variables such 
as the particular plant species present, soil composition, and the like. In one embodiment of such 
techniques, a global positioning system operated with the spraying apparatus can be used to apply the 
desired amount of the composition to different parts of a field. 

35 The composition at the time of application to plants is preferably dilute enough to be readily 

sprayed using standard agricultural spray equipment. Preferred application rates for the present 
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invention vary depending upon a number of factors, including the type and concentration of active 
ingredient and the plant species invoived. Useful rates for applying an aqueous composition to a field of 
foliage can range from about. 25 to about 1,000 liters per hectare (i/ha) by spray application. The 
preferred application rates for aqueous solutions are in the range from about 50 to about 300 I/ha. 

5 Many exogenous chemicals (including glyphosate herbicide) must be taken up by living tissues 

of the plant and translocated within the plant in order to produce the desired biological (e.g., herbicidal) 
effect. Thus, it is important that a herbicidal composition not be applied in such a manner as to 
excessively injure and interrupt the normal functioning of the local tissue of the plant so quickly that 
translocation is reduced. However, some limited degree of local injury can be insignificant, or even 

10 beneficial, in its impact on the biological effectiveness of certain exogenous chemicals. 

A large number of compositions of the invention are illustrated in the Examples that follow. 
Many concentrate compositions of glyphosate have provided sufficient herbicidal effectiveness in 
greenhouse tests to warrant field testing on a wide variety of weed species under a variety of application 


conditions. Water-in-oil-in-water multiple emulsion compositions tested in the field have included: 


Field 

composition 

Glypiios- 

ate g 
a.e./l 

% w/w 

% in inner aq. 
phase 

Emulsifier 
#1 

Emulsifier 
#2 

Type of 

fatty acid 
ester 

Fatty 
acid 
ester 

Emulsi- 
fier#l 

Emulsi- 
fier #2 

Water 

Glyphosate 

F-1 

100 

18.0 

3.0 

5.0 

13.8 

20 

Span 80 

Tween 20 

Bii stearate 

F-2 

100 

7.5 

3.0 

5.0 

5.6 

20 

Span 80 

Tween 20 

Bu stearate 

F-3 

100 

7.5 

3.0 

5.0 

5.6 

0 

Span 80 

Tween 20 

Bu stearate 

F-4 

160 

7.5 

3.0 

5.0 

5.6 

0 

Span 80 

Tween 20 

Bu stearate 


The above compositions were prepared by process (vi) as described in the Examples. 
Aqueous compositions tested in the field having an alkylether surfactant as the first excipient 


substance and/or containing a fatty acid ester have included: 


Field 

composition 

Glyphosate 
g a.e./l 

% w/w 

Type of 
surfactant 

Type of 
fatty acid ester 

Fatty acid 
ester 

Surfactant 

F-5 

163 

1.0 

10.0 

oleth-20 

Bu stearate 

F-6 

163 

1.0 

10.0 

Tween 80 

Bu stearate 

F-7 

163 

1.0 

10.0 

Neodol 25-20 

Bu stearate 

F-8 

163 

1.0 

10.0 

steareth-20 . 

Bu stearate 

F-9 

163 

1.0 

10.0 

Neodol 25-12 

Bu stearate 

F-10 

105 

.7.5 

10.0 

Tween 80 

Bu stearate 

F-11 

163 

0.5 

5.0 

pleth-20 

Bu stearate 

F-12 

163 

0.3 

5.0 

oleth-20 

Bu stearate 

F-13 

163 

0.3 

2.5 

oleth-20 

Bu stearate 

F-1 4 

163 

1.0 

10.0 

Neodol 25-12 

Bu stearate 

F-15 

163 

0.3 

5.0 

Genapol UD-1 10 

Bu stearate 

F-16 

163 

0.5 

5.0 

steareth-20 

Bu stearate 

F-1 7 

163 

0.5 

5.0 

ceteth-20 

Bu stearate 
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Field 

composition 

Giyphosale 
g a.e./l 

% w/vv 

Type of 
surfactant 

Type of 
fatty acid ester 

Fatty acid 
esler 

Surfactant 

F-18 

163 

0.5 

5.0 

laureth-23 

Bu stcarate 

F-19 

163 

0.5 

5.0 

ceiearetii-27 

Bu stearate 

F-20 

163 

0.5 

5.0 

Neodol 25-12 

Bii stearate 

F-21 

163 

0.5 

5.0 

Neodol 25-20 

Bu stcarate 

F-22 

163 


. 5.0 

. stearetli-20 


F-23 

163 


5.0 

ceteth-20 


F-24 

163 


5.0 

laureth-23 


F-25 

163 

0.3 

5.0 

ceteareth-27 

Bu stearate 

F-26 

163 

0.3 

2.5 

cetearetli-27 

Bu stearate 

F-27 

163 


5.0 

ceteareth-27 


F-28 

163 

0.5 

5.0 

ceteareth-27 

Me stearate 

F-29 

163 

0.5 

5.0 

steareth-20 

Me stearate 

F-30 

163 

0.5 

5.0 

oleth-20 


F-31 

163 

0.5 

5.0 

Meodol 45-13 

Bu stearate 

F-32 

163 


5.0 

Neodol 45-13 


F-33 

163 

0.5 

5.0 

ceteareth-1 5 

Bu stearate 

F-34 

163 


5.0 

ceteareth-15 


F-35 

163 

0.5 

5.0 

steareth-30 

Bu stearate 


The above compositions were prepared by process (vii) if they contain fatty acid ester and by 
process (viii) if they do not. Both processes are described in the Examples. 


Aqueous compositions tested in the Held containing colloidal particulates have included: 


Field 

composition 

Glyphos- 
ate 
g a.e./l 

% w/w 

Type of 
surfactant 

Type of 
colloidal 
particulate 

Type of 
fatty acid ester 

Other 
ingredients 

Fatty 
acid 
ester 

Surf- 
actant 

Coll. 
partic. 

Other 

F-36 

360 

1.0 

10.0 

1.3 


stearetli-20 

Aerosil 380 

Bu stearate 


F-37 

360 

1.0 

10.0 

1.3 


oleth-20 

Aerosil 380 

Bu stearate 


F-38 

360 

1.0 

10.0 

1.3 


steareth-30 

Aerosil 380 

Bu stearate 


F-39 

360 


10.0 

1.3 


steareth-30 

Aerosil 380 



F-40 

360 



0.8 



Aerosil 90 



F-41 

350 



0.8 



Al oxide C 



F-42 

360 


3.0 

0.8 


Ethomeen 
T/25 

Al oxide C 



F-43 

360 


3.0 

0.1 


Ethomeen 
T/25 

Al oxide C 



F-44 

360 



0.3 



Al oxide C 



F-45 

360 


3.0 

0.3 


Ethomeen 
T/25 

Al oxide C 



F-46 

360 


6.0 

0.8 


Agrimui 
PG-2069 

Al oxide C 



F-47 

360 


3.0 

0.8 


Tween 20 

Al oxide C 



F-48 

480 


1.0 

0.4 


Neodol 1-7 

Aerosil 90 



F-49 

480 


2.0 

0.4 


Agrimui 
PG-2069 

Aerosil 90 



F-50 

360 

1.0 

10.0 

1.3 


ceteareth- 1 5 

Aerosil 380 

Bu stearate 
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Field 

composition 

Glyphos- 
atc 
g a.e./l 

% w/w 

Type of 
surfactant 

Type of 
colloidal 
particulate 

Type of . 
fatty acid ester 

Other 
ingredients 

Fatty 
acid 
ester 

Surf- 
actant 

Coll. 
partic. 

Other 

F-51 

360 . 

1.0- 

10.0 

1.3 


ceteth-20 

Aerosil 380 

Bu stearate 


F-52 

360 

1.0 

10.0 

1.3 


steareth-20 

Aerosil 380 

Bu stearate 


F-53 

360 

1.0 

10.0 

1.3 


oleth-20 

Aerosil 380 

Bu stearate 


F-54 

360 

1.0 

10.0 

1.3 


cetearetii-27 

Aerosil 380 

Bu stearate 


F-55 

360 

1.0 

10.0 

1.3 


steareth-30 

Aerosil. 380_ 

Bu stearate _ 


F-56 

360 


10.0 

1.3 


steareth-30 

Aerosil 380 



F-57 

360 


10.0 

1.3 


ceteareth-27 

Aerosil 380 



F-58 

360 


10.0 

1.3 


steareth-20 

Aerosil 380 



F-59 

360 


10.0 

1.3 


oleth-20 

Aerosil 380 



F-60 

360 

1.0 

10.0 

1.3 


ceteareth-27 

Aerosil 380 

Me stearate 


F-61 

360 

1.0 

10.0 

1.3 


ceieareth-27 

Aerosil 380 

Me palmitate 


F-62 - 

300 


10.0 

.1.3 


ceteareth-27 

Aerosil 380 



F-63 

240 


10.0 

1.3 


ceteareth-27 

Aerosil 380 



F-64 

360 


6.0 

1.3 


ceteareth-27 

Aerosil 380 



F-65 

300 


6.0 

1.3 


ceteareth-27 

Aerosil 380 



F-66 

240 


6.0 

1.3 


ceteareth-27 

Aerosil 380 



F-67 

360 



0.6 



Aerosil 90 



F-68 

360 



3.1 



Aerosil 90 



F-69 

360 



0.6 



Al oxide C 



F-70 

360 



3.1 



Al oxide C 



F-71 

360 



0.8 



Aerosil 90 



F-72 . 

360 



0.8 



Al oxide C 



F-73 

360 


3.0 

0.8 


Ethomeen 
T/25 

Aerosil 90 



F-74 

360 


3.0 

0.8 


Ethomeen 
T/25 

Al oxide C 



F-75 

360 


3.0 

0.3 


Ethomeen 
T/25 

Al oxide C 


j 

F-76 

360 


3.0 

0.8 


Ethomeen 
T/25 

Naico 1056 



F-77 

360 


3.0 

_ 0.8 


Ethomeen 
C/25 

Naico 1056 



F-78 

480 


3.0 + 
1.0 

0.4 


Ethomeen 
T/25 + 
Agrimul 
PG-2069 

Al oxide C 



F-79 

480 


3.0 + 
3.0 

0.4 


Ethomeen 
T/25 + 
Agrimul 
PG-2069 

Al oxide C 



F-80 

360 


3.0 

0.8 


Agrimul 
PG-2069 

Aerosil 90 



F-8] 

360 


3.0 

0.8 


Tween 20 

Aerosil 90 



F-82 

360 


3.1 + 
3.1 

0.8 

7.1 

Ethomeen 

T/25 + 
Tween 20 

Aerosil 90 


(Bu)4NOH 

F-83 

360 



0.8 

7.1 


Aerosil 90 


(Bu)4NOH 

F-84 

480 


3.0 

0.8 


steareth-20 

Aerosil 380 
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Field 

composition 

Glyphos- 
ale 
g a.e./l 

% w/w 

Type of 
surfactant 

Type of 
colloidal 
particulate 

Type of 
fatty acid ester 

Other 
ingredients 

Fany 
acid 
ester 

Surf- 
actant 

Coll. 
partic. 

Other 

F-85 

480 


3.0 

1.5 


oleth-20 

Aerosil 380 



F-86 

480 


3.0 

1.5 


oleth-20 

Aerosil 
MOX-170 



F-87 

480 


3.0 

1.5 


oleth-20 

Aerosil 
OX-50 

■ 


F-88 

480 


3.0 

1.5 


Velvetex 
AB-45 

Aerosil 380 



F-89 

480 


3.0 

1.5 


stcareth-20 

Aerosil 
blend 2 



F-90 

480 


3.0 

1.5 


oleth-20 

Aerosil 
blend 2 



F-91 

480 


4.5 

1 .5 


oleth-20 

Aerosil 380 



F-92 

480 


4.5 

1.5 


steareth-20 

Aerosil 380 



F-93 

480 


3.0 

. 1.5 


steareth-20 

Aerosil 
blend 1 



F-94 

480 


1.0 

1.5 


steareth-20 

Aerosil 
blend 1 



F-95 

480 


6.0 

1.5 


steareth-20 

Aerosil 
blend 1 



F-96 

480 


4.5 

1.5 

0.5 

steareth-20 

Aerosil 
blend 2 


propylene 
glycol 

F-97 

480 


6.0 

1.5 

0.5 

steareth-20 

Aerosil 
blend 2 


propylene 
glycol 

F-98 

480 


6.0 

1.5 

0.5 

oleth-20 

Aerosil 
blend 2 


propylene 
glycol 

F-99 

480 


4.5 + 
2.3 

1.5 

0.5 

steareth-20 
+ Ethomeen 
T/25 

Aerosil 
blend 2 


propylene 
glycol 

F-lOO 

480 


6.0 

1.5 


steareth-20 

Al oxide C 



F-101 

480 


4.5 + 
2.3 

1.5 

0.5 

steareth-20 
+ Ethomeen 
T/25 

Al oxide C 


propylene 
glycol 

F-102 

480 


4.5 + 
1.0 

1.5 

0.5 

steareth-20 
+ Ethomeen 
T/25 

Al oxide C 


propylene 
glycol 

F-103 

480 


3.0 

1.5 


steareth-20 

Aerosil 380 



F-104 

480 


4.5 

1.5 


steareth-20 

Al oxide C 



F-105 

480 


6.0 

1.5 


steareth-20 

Aerosil 380 



F-106 

480 


4.5 + 
1.0 

1.5 

0.5 

steareth-20 
+ Ethomeen 
T/25 

Aerosil 380 


propylene 
glycol 

F-107 

480 


4.5 + 
2.3 

1.5 

0.5 

steareth-20 
+ Ethomeen 
T/25 

Aerosil 380 


propylene 
glycol 

F-108 

480 


4.5 

1.5 


steareth-20 

Aerosil 
blend 2 
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Field 

Glyphos- 

% 

w/w 

Type of 

Type of 

Type of 

Other 

composition 

ate 

Fatty 

Surf- 

Coll. 

Other 

surfactant 

colloidal 

fatty acid ester 

ingredients 


g a.e./I 

acid 

actant 

partic. 



particulate 





ester 








F-109 

480 


6.0 

1-5 


steareth-20 

Aerosil 










blend 2 



F-110 

480 


4.5 + 

1.5 

0.5 

steareth-20 

Aerosil 


propylene 




1.0 



+ Ethomeen 

blend 2. 


glycol 







T/25 




F-111 , 

480 


4.5 

1.5 


steareth-30 

Aerosil 










blend 2 



F-112 

480 


4.5 + 

1.5 

0.5 

steareth-20 

Aerosil 


propylene 




1.0 



Ethomeen 

blend 2 


glycol 







T/25 




F-1I3 

480 


6.0 

1.5 


stearcth-30 

Aerosil 










blend 2 



F-IM 

480 


4.5 + 

1.5 

0,5 

steareth-20 

Aerosil 


propylene 




2.3 



+ Ethomeen 

blend 2 


glycol 







T/25 




F-ns 

480 


lo.a 

1.5 


steareth-20 

Aerosil 










blend 2 



F-116 

480 


4.5 

1.5 


ceteareth-27 

Aerosil 380 



F-117 

480 


6.0 

1.5 


ceteareth-27 

Aerosil 380 



F-118 

480 


4.5 

1.5 


ceteareth-27 

Aerosil 










blend 2 



F-n9 . 

480 


6.0 

1.5 


ceteareth-27 

Aerosil 










blend 2 



F-120 

480 


4,5 

1.5 


ceteareth-27 

AI oxide C 



F-121 

480 


6.0 

1.5 


ceteareth-27 

AI oxide C 



Aerosil blenc 

1 : Aerosil MOX-80 + Aerosil 

MOX-}70(1:1) 


Aerosil blend 2: Aerosil MOX-80 Aerosil 380(1:2) 

The above compositions were prepared by process (ix) as described in the Examples. 
5 Aqueous compositions tested in the field having soybean lecithin (45% phospholipid, Avanti) as 

the first excipient substance and a cationic fluoro-organic surfactant as the second excipient substance 
have included: 


Field. 

composition 

Glyphosate 
g a.e./I 

% w/w 

Lecithin 

Fluorad 
FC-135 

Fluorad 
FC-754 

MON 
0818 

F-122 

167 

6.0 

8.3 


4.0 

F-123 

168 

6.0 


8.3 

4.0 

F-124 

228 

2.0 


2,0 

0.5 

F-125 

347 

3.0 


3.0 

0.5 

F-126 

344 

1.0 


1.0 

0.5 

F-127 

111 

8.0 

8.0 


0.5 

F-128 

228 

6.0 


3.0 

6.0 

F-129 

228 

6.0 


6.0 

6.0 

F-130 

228 

3.3 


5.0 

0.5 

F-131 

228 

5.0 


5.0 

0.8 
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Field 

composition 

Glyphosate 
g a.e./l 

% w/w 

Lecithin 

Fluorad 
FC-135 

Fluorad 
FC-754 

MON 
0818 

F-132 

372 

3.0 


3.0 

0.8 

F-I33 

372 

3.0 


5.0 

0.8 

F-134 

372 

3.0 


12.0 

0.8 


The above compositions were prepared by process (v) as described in the Examples. 

Aqueous compositions tested in the field having soybean lecithin (45% phospholipid, Avanti) as 


the first excipient substance and fatty acid ester as the second excipient substance have included: 


Field 

composition 

Glyphosate 
g a.e./l 

% w/w 

Type of 
surfactant 

1 ype of 
fatty acid 
ester . 

Lecithin 

MON 
0818 

Fatty 
acid 
ester 

Surfactant 

F-135 

360 

0.5 

6.0 

7.5 

6.0 

Ethomeen T/25 

Bu stearate 

F-136 

360 

6.0 

4.5 

1.5 

3.0 + 4.5 

ceteareth-27 + 
Ethomeen T/25 

Bu stearate 

F-137 

228 

6.0 

3.0 

1.5 

3.0 

Ethomeen T/25 

Bu stearate 

F-138 

228 

0.8 


3.8 

3.0 + 3.0 

ceteareth-27 + 
Ethomeen T/25 

Bu stearate 

F-139 

228 

■ 1.5 


1.5 

3.0 + 3.0 

ceteareth-27 + 
Ethomeen T/25 

Bu stearate 

F- 1 40 

228 

6.7 

0.8 

0.7 

0.8 

Ethomeen T/25 

Bu stearate 

r- 14] 


6.7 

1.7 

0.7 

1.7 

btnomcen 

Bu stearate 

F-142 

228 

6.7 

3.3 

0.7 

3.3 

Ethomeen T/25 

Bu stearate 

F-143 

228 

• 3.3 

0.8 

0.7 

0.8 

Ethomeen T/25 

Bu stearate 

F-144 

228 

3.3 

1.7 

0.7 

1.7 

Ethomeen T/25 

Bu stearate 

F-145 

228 

3.3 

2.5 

0.7 . 

2.5 

Ethomeen T/25 

Bu stearate 

F-146 

228 

3.3 

3.3 

0.7 

3.3 

Ethomeen T/25 

Bu stearate 

F-147 

228 

6.7 

2.5 

0.7 

2.5 

Ethomeen T/25 

Bu stearate 

F-148 

228 


3.0 

0.5 

3.0 

Ethomeen T/25 

Bu stearate 

F-149 

228 

2.0 

2.5 

0.5 

2.5 

Ethomeen T/25 

Bu stearate 

F-150 

228 

4.0 

6.0 

0.5 



Bu stearate 

F-15i 

228 

4.0 

6.0 

2.0 



Bu stearate 

F-152 

228 

4.0 

6.0 

1.0 



Bu stearate 

F-153 

228 

2.0 

2.0 

0.5 



Bu stearate 

F-154 

228 

2.0 

4.0 

0.5 



Bu stearate 

F-155 

228 


6.0 

0.5 



Bu stearate 


The above compositions were prepared by process (x) as described in the Examples. 


Dry compositions tested in the field have included: 


Field 

composition 

% w/w 

Type of 
surfactant 

Type of 
colloidal 
particulate 

Other 
ingredients 

Glyphos- 
ate a.e. 

Lecithin 

Butyl 
stearate 

Surfact- 
ant 

Coll. 
partic. 

Other 

F-156 

64 



25.0 

2.0 


steareth-20 

Aerosil 
blend 1 


F-157 

68 



20.0 

2.0 


steareth-20 

Aerosil 
blend ] 
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Field 

composition 

% w/w 

Type of 
surfactant 

Type of 
colloidal 
particulate 

Other 
ingredients 

Glyphos- 
ate a.e. 

Lecithin 

Butyl 
stearatc 

Surfact- 
ant 

Coll. 
panic. 

Other 

F-158 

72 



15.0 

2.0 


stearcth-20 

Aerosil 
blend 1 


F-159 

64 



25.0 

1.0 


ceteth-20 

Aerosil 380 


F-160 

65 



25.0 

1.0 


steareth-20 

Aerosil 380 


F-161 , 

65 



25.0 

1.0 


oleth-20 

Aerosil 380 


F-162 

67 

10.0. 


10,0 + 
1.5 

1.0 


Fluorad 

FC-754 + 
Ethomeen 
T/25 

Aerosil 380 


F-163 

73 

7.0 


7.0 + 
1.5 

1.0 


Fluorad 
FC-754 + 
Ethomeen 
T/25 

Aerosil 380 


F-164 

64 

12.0 

3.0 

12.0 



MON 08 1 8 



F-165 

64 

6.7 

6.7 

13.2 



MON 0818 



F-166 

68 



20.0 

2.0 


steareth-20 

Aerosil 
blend 1 


F-167 

66 


2.0 

20.0 

2.0 


steareth-20 

Aerosil 
blend 1 


F-168 

68 



20.0 

2.0 


oleth-20 

Aerosil 
blend 1 


F-169 

66 


2.0 

20.0 

2.0 


oleth-20 

Aerosil 
blend 1 


F-170 

66 


2.0 

20.0 

2.0 


ccteareth- 
27 

Aerosil 
blend 1 


F-171 

48 



14.1 


36.1 

ceteareth- 

27 


phosphate 

F-172 

65 



20.0 


5.0 

ceteareth- 
27 


Na acetate 

F-173 

70 



20.0 



ceieareth- 

27 




Aerosil blend 1: Aerosil MOX-80 + Aerosil MOX-170(1:1) 


The above corhpositions were prepared by the process described for dr>' granular compositions in 
the Examples. 

5 EXAMPLES 

In the following Examples illustrative of the invention, greenhouse tests were conducted to 
evaluate relative herbicidal effectiveness of glyphosate compositions. Compositions included for. 
comparative purposes included the following: 

Formulation B: which consists of 41% by weight of glyphosate IPA salt in aqueous solution. 
10 This formulation is sold in the USA by Monsanto Company under the ACCORDcS) trademark. 

Formulation C: which consists of 41% by weight of glyphosate IPA salt in aqueous solution with 
a coformulant ( 1 5% by weight) of a surfactant (MOTsI 08 1 8 of Monsanto Company) based on 

38 


BNSDCXriD: <WO 98171 13Al_t_> 


wo 98/17113 PCT/US97/19589 

polyoxyeihylene (15) taliowamine. Hiis formulation is sold in Canada by Monsanto Company under the 
ROUNDUP® trademark. 

Formulation J: which consists of 41% by weight of glyphosate IPA salt in aqueous solution, 
together with surfactant. This formulation is sold in the USA by Monsanto Company under the 
ROUNDUP® ULTRA trademark. 

Formulation K: which consists of 75% by weight of glyphosate ammonium salt together with 
surfactant, as a water-soluble dry granular formulation. This formulation is sold in" Australia by 
Monsanto Company under the ROUNDUP® DRY trademark. 

Formulations B, C and J contain 356 grams of glyphosate acid equivalent per liter (g a.e./l). 
Formulation K contains 680 grams of glyphosate acid equivalent per kilogram (g a.e./kg). 

Various proprietary excipients were used in compositions of the Exarhples. They may be 


identified as follows: 


Trade name 

Manufacturer 

Chemical description 

Aerosil 90 

Degussa 

amorphous silica, 90 m^/g 

Aerosil 200 

Degussa 

amorphous silica, 200 m^/g 

Aerosil 380 

Degussa 

amorphous silica, 380 mVg 

Aerosil MOX-80 

Degussa 

amorphous silica/aluminum oxide, 80 m /gm 

Aerosil MOX- 170 

Degussa 

amorphous silica/aluminum oxide, 170 m /g 

Aerosil OX-50 

Degussa 

^ 2 ■ 

amorphous silica, 50 m /g 

Aerosil R-202 

Degussa 

amorphous hydrophobic silica (dimethylsiloxane surface group) 

Aerosil R-805 

Degussa 

amorphous hydrophobic silica (octyl surface group) 

Aerosil R-812 

Degussa 

amorphous hydrophobic silica (trimethylsilyl surface group) 

Aerosol OS 

Cytec 

diisopropyl naphthalene sulfonate, Na salt 

Aerosol OT 

Cytec 

dioctyl sulfosuccinate, Na salt 

Agrimer AL-25 

ISP 

1 -ethenyl hexadecyl-2-pyrrolidinone 

Agrimer AL-30 

ISP 

1 -ethenyI-2-pyrrolidinone polymer 

Agrimul PG-2069 

Henkel 

C^.\ \ alkylpolyglycoside 

Alcodet218 

Rhone-Poulenc 

isolauryl lOEOthioether 

Aluminum oxide C 

Degussa 

aluminum oxide, 100 n\^/g 

Amidox L-5 

Stepan 

Jauramide 5EO 

Ammonyx CO 

Slepan 

palmitamine oxide 

Ammonyx LO. 

Stepan 

lauramine oxide 

Arcosoive DPM 

Arco 

dipropyleneglycol monomethyl ether 

Diacidl550 

Westvaco 

cyclocarboxypropyl oleic acid 

Dowanol PNB 

Dow 

propylene glycol n-butyl ether 

Dowanol TPNB 

Dow 

tripropylene glycol n-butyl ether 

Emerest 242 1 

Henkel 

glyceryl oleate 

Emerest 2661 

Henkel 

PEG-12 laurate 

Emid 6545 

Henkel 

oleic diethanolamide 

EmphosCS-121 

Witco 

alkylaryl ethoxylate phosphate ester 

Emphos CS-131 

Witco 

alkylaryl ethoxylate phosphate ester 

EmphosCS-141 

Witco 

nonylphenol 1 OEO phosphate 

Emphos CS-330 

Witco 

alkylaryl ethoxylate phosphate ester 

Emphos PS-21 A 

Witco 

alcohol ethoxylate phosphate ester 

Emphos PS- 121 

Witco 

linear alcohol ethoxylate phosphate ester, acid form 

Emphos PS-400 

Witco 

linear alcohol ethoxylate phosphate ester, acid form 
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Trade name 

Manufacturer 

Chemical description 

Ethomeen C/12 

Akzo 

cocoamine2EO 

Ethomeen C/25 

Akzo 

cocoamine 15EO 

Ethomeen T/1 2 

A 1 

Akzo 

tallowamine 2EO 

Ethomeen T/25 

A 1 

Akzo 

tallowamine 15EO 

Ethoquad T/20 

Akzo 

methyltallowammonmm chloride lOEO 

Exxate 700 

Exxon 

C7 alky! acetate 

Exxate 1000 

Exxon 

Cto alkyi acetate 

ExxolD-130 

Exxon 

dearomatized aliphatic solvent 

Fluorad FC-120 

1 1V ji 
3M 

— ^ 11 1 IC A XTT I y1 Ia 

C9.10 pertluoroalkyi sulfonate, NH4 salt 

Fluorad FC-!29 

3M 

tluormated alkyI carboxylate, K salt 

Fluorad FC- 1 3> 

1 Ik jf 
3M 

iluonnated alkyI quaternary ammonium iodide 

Fluorad FC- 1 70C 

O TV jf 

3M 

nuormated alkanol EO 

Fluorad FC-171 

3M 

fluorinated alkanol EO 

Fluorad FC-43 1 

3M 

in ' A J ti 1 A 
Iluonnated alkyl ester 

Fluorad FC-75G 

3M 

rluonnated alkyl quaternary ammonium iodide 

Fluorad FC-751 

3M 

fluorinated amphoteric surfactant 

Fluorad FC-754 

3M 

XI 'aJIII a 

fluorinated alkyl quaternary ammonium chloride 

Fluorad FC-760 

3M 

Iluonnated alkanol EO 

Genapol UD-030 

IT Li 

Hoecnst 

C] ) 0x0 alcohol 3EO 

Genapol UD- 1 10 

Hocchst 

Ci ] 0x0 alcohol 1 1 EO 

Isopar V 

Exxon 

isoparaffinic oil 

Kelzan 

Monsanto 

xanthan gum 

LI-700 

Loveland 

lecithin-based adjuvant 

Makon 4 

Stepan 

nonylphenol 4EO 

Makon 6 

Stepan 

nonylphenol 6EO 

Makon 30 

Stepan 

nonylphenol 30EO 

Makon NF-5 

Stepan 

polyalkoxylated aliphatic base 

MON 081 8 

Monsanto 

tallowamine 15EO-based surfactant 

Myrj 52 

ICI 

PEG-40 stearate 

Myrj 59 

ICI 

PEG- 1 00 stearate 

Naico 1056 

X T I 

Nalco 

silica (26%)/alummum oxide (4%); average particle size 20 nm 

Neodol 1-12 

Shell 

C|i linear alcohol l2EO 

Neodol 1-7 

Shell 

Cij linear alcohol 7EO 

Neodol 1-9 

Shell 

C]] linear alcohol 9EO 

Neodol 25-12 

Shell 

C12-15 linear alcohol 12EO 

Neodol 25-20 

O I 11 

Shell 

C12-15 linear alcohol 20EO 

Neodol 25-3 

O L ^ 1 1 

Shell 

C|2-i5 linear alcohol 3EO 

Neodol 25-7 

0 1_ 11 

Shell 

Ct2-i5 linear alcohol 7EO 

Neodol 25-9 

Shell 

C]2.i5 linear alcohol 9EO 

Xl^-^^^l AC 11 

Neodol 45-13 

C l_ 1 1 

Shell 

C]4.i5 linear alcohol 13EO 

Neodol 91-2.5 

Shell 

C9.]i linear alcohol 2.5EO 

Neodox 25- 1 1 

OL 11 

Shell 

C12-15 linear alcohol ethoxycarboxylate 1 lEO 

Ninate 4 1 1 

Stepan 

amine dodecylbenezene sulfonate 

XT' 1 Af\ 

Nmol 40-CO 

Stepan 

coco diethanolamide 

Orcnex 796 

Exxon 

paratimic oil 

Pluronic 3 l-Rl 

BASF 

2 1 PO-7EO-2 i PO block copolymer 

Pluronic F-108 

BASF 

128EO-54PO-128EO block copolymer 

rluromc r- 1 z / 

BASF 

9obU-o /rU-9obO block copolymer 

Pluronic F-68 

BASF 

75EO-30PO-75EO block copolymer 

Pluronic L-35 

BASF 

1 1 EO- 1 6PO- 1 1 EO block copolymer 
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Trade name 

Manufacturer 

Chemical description 

Fluronic L-43 

BASF 

7EO-21FO-7EO block copolymer 

PIuronicL-81 

BASF 

6EO-39PO-6EO block copolymer 

Fluronic P-84 

BASF 

27EO-39PO-27EO block copolymer 

Poiystep B-25 

Stepan 

decyl sulfate, Na salt 

Reax 88 B 

Westvaco 

highly sulfonated lignin, Na salt 

Sident9 

Degussa 

abrasive silica, 50 mVg 

Silwet 800 

Witco 

heptamethyltrisiloxane EO 

SilwetL-77 

WitCG 

heptamethyltrisiloxane 7EO methyl ether 

Simulsol SL-4 

Seppic 

alkyi polyglucoside 

Simulsol SL-10 

Seppic 

alkyl polyglucoside 

Simulsol SL-62 

Seppic 

alkyI polyglucoside 

Sipernat 22 

Degussa 

hydrophilic precipitated silica, 190 m^/g, av. aggregate size 100 
M-m 

Sipemat 22S 

Degussa 

hydrophilic precipitated silica, 190 m^/g, av. aggregate size <10 
l^m 

Span 60 

ICl 

sorbitan monostearate 

Span 65 

ICI 

sorbitan tristearate 

Span 80 

ICI 

sorbitan monooleate 

Span 85 

ICI 

sorbitan trioleate 

SteolCS-370 

Stepan 

lauryl EO sulfate, Na salt 

Stepanol WAC 

Stepan 

lauryl sulfate, Na salt 

Stepfac 8170 

Stepan 

nonylphenoi EO phosphate 

Surfynol 104 

Air Products 

tetramethyldecyne diol 

Surfynol 465 

Air Products 

tetramethyldecynediol lOEO 

Tergitol 15-S-15 

Union Carbide 

Ci5 branched secondary alcohol 15EO 

Tergitol 1 5-S-20 

Union Carbide 

Ci5 branched secondary alcohol 20EO 

Tergitol 15-S-30 

Union Carbide 

Ct 5 branched secondary alcohol 30EO 

Tergitol 15-S-40 

Union Carbide 

Ci5 branched secondary alcohol 40EO 

Titanium dioxide P25 

Degussa 

titanium dioxide, average particle size 21 nm 

Toximul 8240 

Stepan 

PEG-36 castor oil 

Toximul 8302 

Stepan 

alcohol EO blend 

Triton RW-20 

Union Carbide 

alkylamine 2EO 

Triton RW-50 

Union Carbide 

alkylamine 5EO 

Triton RW-75 

Union Carbide 

alkylamine 7.5EO 

Triton RW-lOO 

Union Carbide 

alkylamine lOEO 

Triton RW-150 

Union Carbide 

alkylamine 15EO 

Tryfac 5552 

Henkel 

decyl EO phosphate, free acid 

Tween 20 

ICI 

sorbitan monolaurate 20EO 

Tween 40 

ICI 

sorbitan monopalmitate 20EO 

Tween 80 

ICI 

sorbitan monooleate 20EO 

Tween 85 

ICI 

sorbitan trioleate 20EO 

Velvetex AB-45 

Henkel 

cocobetaine 

Westvaco H-240 

Westvaco 

dicarboxylate surfactant, K salt 


Fluorad FC-135, though defined only generically as above in 3M product literature and in 
standard directories, has been specifically identified as 

C8F,7S02NH(CH2)3N"(CH3)3 F 
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in a paper by J. Linert & J. N. Chasman of 3M, titled "The effects of fluorochemical surfactants on 
recoatabiiity" in the December 20, 1993 issue of American Paint & Coatings Journal, and reprinted as a 
trade brochure by 3M. Fluorad FC-750 is believed to be based on the same surfactant. Fluorad FC-754 
is believed to have the structure 

C8Fi7S02NH(CH2)3N\CH3)3 Cf 

that is, identical to Fluorad FC-135 but with a chloride anion replacing iodide. 

The following surfactants,idenliried in the Examples as "Surf H I" to "Surf H5", have ' 
hydrocarbyl groups as the hydrophobic moiety but otherwise bear some structural similarity to. the above 
Fluorad surfactants. They were synthesized and characterized under contract to Monsanto Company. 

Surf HI: Cj2H25S02NH(CH2)3N^(CH3)3 r 

Surf H2: Ci7H35CONH(CH2)3N^(CH3)3 I" 

Surf H3: C,iH23CONH(CH2)3N^(CH3)3 r 

Surf H4: cis-C8H,7CH=CH(CH2)7CONH(CH2)3N^(CH3)3 \ 

Surf H5: C7Hi5CONH(CH2)3N^(CH3)3 I" 

Fatty alcohol ethoxylate surfactants are referred to in the Examples by their generic names as 
given in the International Cosmetic Ingredient Dictionary, 6th Edition, 1995 (Cosmetic, Toiletry and 
Fragrance Association, Washington, DC). They were interchangeably sourced from various 
manufacturers, for example: 

Laureth-23: Brij 35 (ICI), Trycol 5964 (Henkel). 

Geteth-10: Brij 56(ICI). 

Ceteth-20: Brij 58 (ICI). 

Steareth-10: Brij 76(ICI). 

Steareth-20: Brij 78 (ICI), Emthox 5888-A (Henkel), STA-20 (Heterene). 

Steareth-30: STA-30 (Heterene). 

Steareth- 1 00: Brij 700 (ICI). 

Ceteareth- 1 5 : CS- 1 5 (Heterene). 

Ceteareth-20: CS-20 (Heterene). 

Ceteareth-27: Plurafac A-38 (BASF). 

Ceteareth-55: Plurafac A-39 (BASF). 

Oleth-2: Brij 92(ICI). 

Oleth-IO: Brij 97(IC!). 

Oleth-20: Brij 98 (ICI), Trycol 5971 (Henkel). 

Where a proprietary excipient is a surfactant supplied as a solution in water or other solvent, the 
amount to be used was calculated on a true surfactant basis, not an "as is" basis. For example, Fluorad 
FC-135 is supplied as 50% true surfactant, together with 33% isopropanol and 1 7% water; thus to 
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provide a composition containing 0.1% w/w Fiuorad FG- 135 as reported herein, 0.2 g of the product as 

supplied was included in 100 g of the composition. 

Spray compositions of the Examples contained an exogenous chemical, such as glyphosate IPA 

salt, in addition to the excipient ingredients listed. The amount of exogenous chemical was selected to 
5 provide the desired rate in grams per hectare (g/ha) when applied in a spray volume of 93 1/ha. Several 

exogenous chemical rates were applied for each . composition. Thus, except where otherwise indicated, 

when spray compositions were tested, the concentration of exogenous chemical varied in direct 

proportion to exogenous chemical rate, but the concentration of excipient ingredients was held constant 

across different exogenous chemical rates. 
10 Concentrate compositions were tested by dilution, dissolution or dispersion in water to form 

spray compositions. In these spray compositions prepared from concentrates, the concentration of 

excipient ingredients varied with that of exogenous chemical. 

, Except where otherwise indicated, these aqueous spray compositions were prepared by one of 

the following processes (i), (ii) or (iii). 
15 (i) For compositions not containing lecithin or phospholipids, aqueous compositions were 

prepared by simple mixing of ingredients under mild agitation. 

(ii) A weighed quantity of lecithin in powder form was dissolved in 0.4 ml chloroform in a 100 
ml bottle. The resulting solution was air-dried to leave a thin film of lecithin, to which was added 30 ml 
deionized water. The bottle and its contents were then sonicated in a Fisher Sonic Dismembrator, Model 

20 550, fitted with a 2.4 cm probe tip, set at output level 8, and operated continuously for 3 minutes. The 
resulting aqueous dispersion of lecithin was then allowed to cool to room temperature, and formed a 
lecithin stock which was later mixed in the required amounts with other ingredients under mild agitation. 
In some cases, as indicated in the Examples, certain ingredients were added to the lecithin in water 
before sonication, so that the lecithin and these ingredients were sonicated together. Without being 

25 bound by theory, it is believed that by sonicating a formulation ingredient together with lecithin, at least 
some of that ingredient becomes encapsulated within, or otherwise bound to or trapped by, vesicles or 
other aggregates formed by phospholipids present in the lecithin. 

(iii) The procedure of process (ii) was followed except that, before sonication, the step of 
forming a lecithin solution in chloroform was omitted. Instead, lecithin in powder form was placed in a 

30 beaker, water was added and the beaker and its contents were then sonicated. 

Except where otherwise indicated, aqueous concentrate compositions were prepared by one of 
the following processes (iv) to (x). 

(iv) A weighed amount of lecithin powder of the type indicated was placed in a beaker and 
deionized water was added in no more than the amount required for the desired final composition. The 

35 beaker and its contents were then placed in a Fisher Sonic Dismembrator, Model 550, fitted with a 2.4 
cm probe tip, set at output level 8, and operated for 5 minutes. The resulting lecithin dispersion formed 
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the basis to which other ingredients were added witli mild agitation to make the aqueous concentrate 
formulation! The order of addition of these ingredients was varied and was sometimes found to affect 
the physical stability of the concentrate formulation: Where a fluoro-organic surfactant such as Fludrad 
FC-135 or FC-754 was to be included, it was generally added first, followed by other surfactants if 
5 required and then by the exogenous chemical. Where the exogenous chemical used was glyphosate IPA 
salt, this was added in the form of a 62% (45% a.e.) solution by weight, at a pH of 4.4 to 4.6. A final 
adjuslment with water took place if necessary as the last step. Fn some cases certain ingredients of the 
concentrate formulation were added before rather than after sonication, so that they were sonicated with 
the lecithin. 

10 (v) A weighed amount of lecithin powder of the type indicated was placed in a beaker and 

deionized water was added in sufficient quantity to provide, after sonication as detailed below, a lecithin 
stock at a convenient concentration, normally in the range from 10% to 20% w/w and typically 15% 
w/w. The beaker and its contents were then placed in a Fisher Sonic Dismembrator, Model 550, fitted 
with a 2.4 cm probe tip with the pulse period set at 15 seconds with 1 minute intervals between pulses to 

15 allow cooling. Power output was set at level 8. After a total of 3 minutes of sonication (12 pulse 

periods) the resulting lecithin stock was finally adjusted to the desired concentration if necessary with 
deionized water. To prepare an aqueous concentrate formulation, the following ingredients were mixed 
in the appropriate proportions with mild agitation, normally in the order given although this was 
sometimes varied and was found in some cases to affect the physical stability of the concentrate 

20 formulation: (a) exogenous chemical, for example glyphosate IPA salt as a 62% w/w solution at pH 4.4- 
4.6; (b) lecithin stock; (c) other ingredients if required; and (d) water. 

(vi) Water-in-oil-in-water (W/O/W) multiple emulsions were prepared as follows. First a water- 
in-oil emulsion was prepared. To do this, the required amounts of the selected oil and a first emulsifier 
(referred to in the Examples as "emulsifier #1") were mixed thoroughly. If it was desired to prepare the 

25 formulation with glyphosate in the inner aqueous phase, a measured amount of concentrated (62% w/w) 
aqueous solution of glyphosate IPA salt was added to the mixture of oil and first emulsifier with 
agitation to ensure homogeneity. The amount of water required in the inner aqueous phase was then 
added to complete the water-in-oil emulsion, which was finally subjected to high-shear mixing, typically 
using a Silverson L4RT-A mixer fitted with a fine emulsor screen operated for 3 minutes at 10,000 rpm. 

30 The required amount of a second emulsifier (referred to in the Examples as "emulsifier #2") was next 

added to the water-in-oil emulsion with agitation to ensure homogeneity. If it was desired to prepare the 
formulation with glyphosate in the outer aqueous phase, a measured amount of concentrated (62% w/w) 
aqueous solution of glyphosate IPA salt was added to the blend of the water-in-oil emulsion and the 
second emulsifier with further agitation. To complete the water-in-oil-in-water multiple emulsion 

35 composition, the amount of water required in the outer aqueous phase was added. The composition was 

44 


BNSDOCID: <WO 98l7l 1 3Ai_l_> 


wo 98/17113 PCT/US97/19589 

finally subjected to high-shear mixing, typically using a Silverson L4RT-A mixer fitted with a medium 
emulsor screen, operated for 3 minutes at 7,000 rpm. 

(vii) Oii-in-water (0/W) emulsions were prepared as follows. The required amount of the 
selected oil and surfactant (sometimes referred to in the Examples as "emulsifier #2" as it corresponds to 

5 the second emulsifier in process (vi)) were mixed thoroughly. If the surfactant selected was not free- 
flowing at ambient temperature, heat was applied to bring the surfactant into a flowabie condition before 
mixing with the oil. A measured amount of concentrated (62% w/w) aqueous solution of glyphosate IPA 
salt was added to the surfactant-oil mixture with agitation. The required amount of water was added to 
bring the concentration of glyphosate and other ingredients to the desired level . The composition was 
10 finally subjected to high-shear mixing, typically using a Silverson L4RT-A mixer fitted with a medium 
emulsor screen, operated for 3 minutes at 7,000 rpm. 

(viii) Surfactant-containing aqueous solution concentrates having no oil component were 
prepared as follows. A concentrated (62% w/w) aqueous solution of glyphosate IPA salt was added in 
the desired amount to a weighed quantity of the selected surfactant(s). If the surfactant selected is not 

15 free-flowing at ambient temperature, heat was applied to bring the surfactant into a flowabie condition 
before adding the glyphosate solution. The required amount of water was added to bring the 
concentration of glyphosate and other ingredients to the desired level. The composition was fmally 
subjected to high-shear mixing, typically using a Silverson L4RT-A mixer fitted with a medium emulsor 
screen, operated for 3 minutes at 7,000 rpm. 

20 (ix) For compositions containing a colloidal particulate, the required amount by weight of the 

selected colloidal particulate was suspended in a concentrated (62% w/w) aqueous solution of glyphosate 
IPA salt and agitated with cooling to ensure homogeneity. To the resulting suspension was added the 
required amount by weight of the selected surfactant(s). For a surfactant which is not free-flowing at 
ambient temperature, heat was applied to bring the surfactant into a flowabie condition before adding it 

25 to the suspension. In those instances where an oil, such as butyl slearate, was also to be included in the 
composition, the oil was first thoroughly mixed with the surfactant and the surfactant-oil mixture added 
to the suspension. To complete the aqueous concentrate, the required amount of water was added to 
bring the concentration of glyphosate and other ingredients to the desired level: The concentrate was 
fmally subjected to high-shear mixing, typically using a Silverson L4RT-A mixer fitted with a medium 

30 emulsor screen, operated for 3 minutes at 7,000 rpm. 

(x) The procedure for preparing aqueous concentrate formulations containing lecithin and butyl 
stearate was different from that followed for other lecithin-containing concentrates. Exogenous 
chemical, for example glyphosate IPA salt, was first added, with mild agitation, to deionized water in a 
formulation jar. The selected surfactant (other than lecithin) was then added, while continuing the 

35 agitation, to form a preliminary exogenous chemical/ surfactant mixture. Where the surfactant is not 
free-flowing at ambient temperature, the order of addition was not as above. Instead, the non-free- 
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flowing surfactant was first added to water together with any other surfactant (other than lecithin) 
required in the composition, and was then heated to 55°C in a shaker bath for 2 hours. The resulting 
mixture was allowed to cool, then exogenous chemical was added with mild agitation to form the 
. preliminary exogenous chemical/surfactant mixture. A weighed amount of the selected lecithin was 
5 added to the preliminary exogenous chemical/surfactant mixture, with stirring to break up lumps. The 
mixture was left for about 1 hour to allow the lecithin to hydrate, then butyl stearate was added, with 
further stirrhig until no phase separation occurred. The mixture was then transferred to a microfluidizer 
(Microfluidics International Corporation, Model M-1 lOF) and microfluidized for 3 to 5 cycles at 10,000 
psi (69 MPa). In each cycle, the formulation jar was rinsed with microfluidized mixture. In the last 
10 cycle, the fmished composition was collected in a clean dry beaker. 

The following procedure was used for testing compositions of the Examples to determine 
herbicidal effectiveness, except where otherwise indicated. 

Seeds of the plant species indicated were planted in 85 mm square pots in a soil mix which was 
previously steam sterilized and prefertilized with a 14-14-14 NPK slow release fertilizer at a rate of 3.6 
15 kg/m3. The pots were placed in a greenhouse with sub-irrigation. About one week after emergence, 
seedlings were thinned as needed, including removal of any unhealthy or abnormal plants, to create a 
uniform series of test pots. 

The plants were maintained for the duration of the test in the greenhouse where they received a 
minimum of 1 4 hours of light per day. If natural light was insufficient to achieve the daily requirement, 
20 artificial light with an intensity of approximately 475 microeinsteins was used to make up the difference. 
Exposure temperatures were not precisely controlled but averaged about 27°C during the day and about 
1 8°C during the night. Plants were sub-irrigated throughout the test to ensure adequate soil moisture 
levels. 

Pots were assigned to different treatments in a fully randomized experimental design with 3 
25 replications. A set of pots was left untreated as a reference against which effects of the treatments could 
later be evaluated. 

Application of glyphosate compositions was made by spraying with a track sprayer fitted with a 
950 IE nozzle calibrated to deliver a spray volume of 93 liters per hectare (I/ha) at a pressure of 166 
kilopascals (kPa). After treatment, pots were returned to the greenhouse until ready for evaluation, 
30 Treatments were made using dilute aqueous compositions. These could be prepared as spray 

compositions directly from their ingredients, or by dilution with water of preformulated concentrate 
compositions. 

For evaluation of herbicidal effectiveness, all plants in the test were examined by a single 
practiced technician, who recorded percent inhibition, a visual measurement of the effectiveness of each 
35 treatment by comparison with untreated plants. Inhibition of 0% indicates no effect, and inhibition of 
100% indicates that all of the plants are completely dead. Inhibition of 85% or more is in most cases 
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considered acceptable for normal herbicidal use; however in greenhouse tests such as those of the 
Examples it is normal to apply compositions at rates which give less tiian 85% inhibition, as this makes il 
easier to discriminate among compositions having different levels of effectiveness. 

EXAMPLE 1 

5 Glyphosate-containing spray compositions were prepared by tank-mixing Formulations B and C 

with excipients as shown in Table 1, 

Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-gaili, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 16 days after planting ABUTH and 16 days after planting ECHCF, and 
10 evaluation of herbicidal inhibition was done 1 8 days after application. Resuhs, averaged for all 
replicates^of each treatment, are shown in Table 1. 

Table! 


Glyphosate 
composition 

Glyphosate rate 
g a.e./ha 

Additive 

Additive rate 
% v/v 

% Inhibition 

ABUTH 

ECHCF 

Formulation C 

175 

none 


40 

75 

350 


69 

89 

500 


97 

100 

Formulation B 

175 

none 


45 

37 

350 


73 

66 

500 


83 

97 

Formulation B 

175 

L-77 

0.25 

64 

30 

175 

0.50 

77 

27 

Formulation B 

175 

FC-135 

0.25 

55 

72 

175 

0.50 

73 

61 

Formulation B 

175 

FC-135 + L-77 8:1 

0.50 

71 

58 

175 

FC-135 + L-77 4:1 

0.50 

76 

61 

175 

FC-135 + L-77 2:1 

0.50 

63 

56 

175 

FC-135 + L-77 1:1 

0.50 

77 

40 

175 

FC-135 + L-77 1:2 

0.50 

54 

23 

175 

FC-135 L-77 1:4 

0.50 

76 

31 

175 

FC-135 + L-77 1:8 

0.50 

53 

29 

Formulation B 

175 

FC-135 + L-77 8:1 

0.25 

51 

48 

175 

FC-135 + L-77 4:1 

0.25 

37 

47 

175 

FC-135 + L-77 2:1 

0.25 

45 

37 . 

175 

FC-135 + L-77 1:1 

0.25 

65 

27 

175 

FC-135 + L-77 1:2 

0.25 

45 

29 

175 

FC-135 + L-77 1:4 

0.25 

60 

17 

175 

.FC-135 + L-77 1:8 

0.25 

52 

15 


Tank mixtures of Fluorad FC-135 with Formulation B gave markedly superior herbicidal 
15 effectiveness on ABUTH by comparison with Formulation C, but did not match the herbicidal 

effectiveness of Formulation C on ECHCF. The antagonism of glyphosate activity on ECHCF seen with 
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the nonionic organosilicone surfactant Siiwet L-77 did not occur with the cationic fluoro-organic 
surfactant Fluorad FC-135. 

EXAMPLE 2 

Aqueous spray compositions were prepared containing glyphosate sodium or IPA salts and 
5 excipient ingredients as shown in Table 2a, Process (ii) was followed for all compositions, using 

soybean lecithin ( 10-20% phospholipid, Sigma Type II-S). .Without adjustment, the pH of the ; _ 
compositions was approximately 5 For those compositions having a pH of approximately 7 as shown in 
Table 2a, the pH was adjusted using the same base (sodium hydroxide or IPA) that formed the 
glyphosate salt. 

10 Table 2a 


Spray 

composition 

Lecithin 
g/l 

% w/w 

Components 
sonicated with 
lecithin 

Glyphosate 
salt 

pH 

Fluorad 
FC-135 

L-77 

2-01 

5.0 



none 

IPA 

5 . 

2-02 

- 5 .0 


0.50 

none 

IPA 

5 

2-03 

5.0 



none 

Na ■ 

7 

2-04 

5.0 


0.50 

none 

Na 

7 

2-05 

5.0 



none 

IPA 

7 

2-06 

5.0 


0.50 

none 

IPA 

7 

2-07 

5.0 



none 

Na 

5 

2-08 

5.0. 


0.50 

none 

Na 

5 

2-09 

2.5 



none 

IPA 

5 

2-10 . 

2.5 

0.50 


none 

IPA 

5 

2-11 

5.0 

0.50 


none 

IPA 

5 

2-12 

5.0 

0.33 

0.17 

none 

IPA 

5- 

2-13 

5.0 


0.50 

L-77 

IPA 

5 ■ 

2-14 

5.0 


0.50 

L-77 

Na 

7 

2-15 

5.0 


0.50 

L-77 

IPA 

7 

2-16 

■ 5.0 


0.50 

L-77 

Na 

5 


Velvetieaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 16 days after planting ABUTH and ECHCF, and evaluation of herbicidai 
15 inhibition was done 1 7 days after application. 

Formulation C, alone and tank mixed with 0.5% Siiwet L-77, were applied as comparative 
treatments. Results, averaged for all replicates of each treatment, are shown in Table 2b. 

Table 2b 


Spray 

Glyphosate rate 

% Inhibition 

composition 

g a.e./ha 

ABUTH 

ECHCF 

Formulation C 

100 

8 

54 


200 

54 

75 


300 

77 

90 
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Spray 

composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

rorinulatton C 
+ Silwet L-77 0.5% v/v 

100 

62 

•10 

200 

91 

25 

300 

95 

27 

2-01 

100 

59 

64 

200 

74 

83 

300 

82 

99 

2-02 

100 

66 

- 44 - 

200 

73 

45 

300 

92 

76 

2-03 

100 

17 

29 

200 

37 

72 

300 

70 

89 

2-04 

100 

48 

24 

200 

67 

50 

300 

81 

61 

2-05 

100 

40 

44 

200 

■77 

89 

300 

79 

95 

2-06 

100 

76 

43 

200 

87 

74 

300 

90 

85 

2-07 

100 

40 

50 

200 

66 

54 

300 

84 

83 

2-08 

100 

69 

34 

200 

57 

70 

300 

78 

66 

2-09 

100 

44 

62 

200 

83 

82 

300 

90 

91 

2-10 

100 

84 

83 

200 

97 

85 

300 

95 

93 

2-11 

100 

79 

65 

200 

89 

84 

300 

98 

98 

2-12 

100 

74 

63 

200 

93 

84 

300 

94 

92 

2-13 

100 

86 

85 

200 

91 

92 

300 

97 

97 

2-14 

100 

56 

17 

200 

69 

48 

300 

87 

8) 

2-15 

100 

61 

39 

200 

87 

73 

300 83 

78 
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Spray 

Glyphosate rate 

% Inhibition 

composition 

g a.eVha 

ABUTH 

FXHCF . 

2-16 

100 

42 

32 


200 

35 . 

78 


300 

59 

85 


Surprisingly strong herbicidal effectiveness was observed with compositions 2-10 and 2-1 1 
containing lecithin and Fluorad FC- 1 3 5 on both ABUTH and ECWCF, by comparison- with otherwise 
similar compositions (2-09 and 2-01 ) lacking the Fluorad FC-135. Herbicidal effectiveness of 
composition 2-1 1 at the 100 g a.e./ha glyphosate rate was superior to that of Formulation C at a threefold 
higher rate on ABUTH and superior to that of Formulation C at a twofold higher rate on ECHCF. 

EXAMPLES 

Aqueous spray compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 3a. Process (ii), indicated in Table 3a as involving "high" sonication 
power, was followed for all compositions, except that for composition 3-06 a different sonication 
procedure, referred to as "low" sonication power, was used. In this procedure the lecithin in water was 
sonicated in a Fisher Model FS 14H ultrasonic bath for 30 minutes. Soybean lecithin (10-20% 
phospholipid, Sigma Type Il-S) was used for all compositions. Without adjustment, the pH of the 
compositions was approximately 5. For those compositions having a pH of approximately 7 as shown in 
Table 3a, the pH was adjusted using the same base (sodium hydroxide or IPA) that formed the 
glyphosate salt. 

Table 3a 


Spray 

composition 

Lecithin 
g/i 

% w/w 

Components 
sonicated with lecithin 

pH 

Sonication 
power 

Fluorad 
FC-135 

L-77 

3-01 

5.0 



none 

5 

high 

3-02 

5.0 ■ 


0.50 

none 

5 

high 

3-03 

5.0 


0.50 

■ L-77 

5 

high 

3-04 

5.0 


0.50 

glyphosate 

5 

high 

3-05 

5.0 


0.50 

L-77, glyphosate 

5 

high 

3-06 

5.0 



none 

7 

low 

3-07 

5.0 



none 

7 

high 

3-08 

5.0 


0.50 

none 

T 

high 

3-09 

5.0 


0.50 

L-77 

1 

high 

3-10 

5.0 


0.50 

glyphosate 

1 

high 

3-11 

5.0 


0.50 

L-77, glyphosate 

7 

high 

3-12 

5.0 

0.50 


none 

5 

high 

3-13 

5.0 

0.50 


FC-135 

5 

high 

3.14 

5.0 

0.50 


glyphosate 

5 

high 

3-15 

5.0 

0.17 

0.33 

FC-135, glyphosate 

5 

high 

3-16 

5.0 

0.17 

0.33 

none 

5 

high 

3-17 

5.0 

0.17 

0.33 

FC-135, L-77 

5 

high 

3-18 

10.0 



none 

5 

high 
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Spray 

Lecithin 

% w/w 

Components 

pM 

Sonication 

composition 


Fluorad 
FC-135 

L-77 

sonicated with lecithin 


power 

3-19 

20.0 



none 

5 

high 

3-20 

10.0 


0.50 

none 

5 

high 

3-21 

10-0 


0-50 

L-77 

5 

high 

3-22 

20.0 


0.50 

. L-77 

5 

high 

3-23 

20.0 


0.50 

L-77, glyphosate 

5 

high 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochioa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 18 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
5 inhibition was done 1 6 days after application. 

Formulations B and C, alone and tank mixed with 0.5% Silwet L-77, were applied as 
comparative treatments. Results, averaged for all replicates of each treatment, are shown in Table 3b. 

Table 3b 


Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

100 

11 

12 

200 

55 

43 

300 

65 

38 

Formulation B 
+ Silwet L-77 0.5% v/v 

100 

77 

5 

' 200 

95 

10 

300 

95 

17 

Formulation C 

100 

33 

42 

200 

63 

98 

300 . 

85 

99 

Formulation C 
+ Silwet L-77 0.5% v/v 

100 

78 

7 

200 

95 

19 

300 

98 

54 

3-01 

100 

63 

22 

200 

77 

69 

300 

92 

82 

3-02 

100 

79 

30 

200 

96 

67 

300 

98 

70 

3-03 

100 

81 

29 

200 

96 

70 

300 

97 

86 

3-04 

100 

85 

32 

200 

94 

60 

300 

98 

61 

3-05 

100 

82 

34 

200 

98 

60 

300 

96 

69 


51 


BNSDOCID: <WO 98171 13A1J_> 


wo 98/17113 


PCT/US97/19589 


Spray composition 

Glyphosate rate 

% Inhibition 


g a.e./lia 

ABUTH 

ECHCF 

3-06 

too 

55 

40 


200 

91 

69 


300 

97 

90 

3-07 

100 

77 

29 


200 

93 

82 


300 

97 

100 

3-08 

- 100 

83 

48 


200 

95 

67 


300 

94 

74 

3-09 

100 

83 

37 


200 

95 

75 


300 

99 

83 

3-10 

100 

77 

36 


200 

99 

75 


300 

98 

69 

3-11 

100 

81 

38 


200 

94 

81 


300 

97 

76 

3-12 

100 

56 

47 


200 

91 

90 


300 

97 

95 

3-13 

100 

81 

41 


200 

94 

58 


300 

97 . 

84 

3-14 

100 

77 

37 . 


200 

94 

70 


300 

96 

94 

3-15 

100 

76 

61 


200 

95 

79 


300 

96 

85 

3-16 

100 

95 

84 


200 

94 

56 


300 

75 

. 32 

3-17 

100 

78 

44 


200 

93 

86 


300 

94 

87 

3-18 

100 

59 

27 


200 

94 

84 


300 

96 

100 

3-19 

100 

74 

44 


200 

94 

74 


300 

95 

95 

3-20 

100 

79 

62 


200 

89 

78 


300 

92 

93 

3-21 

100 

66 

69 


200 

80 

79 


300 

86 

88 
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Spray composition 

Glyphosaie rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

3-22 

100 

44 

69 

200 

83 

97 

300 

74 

94 

3-23 

100 

50 

71 

200 

68 

91 

300 

85 

76 


Composition 3-12 containing lecithin and Fiuorad FC-135 again showed surprisingly high 
herbicidal effectiveness by comparison with composition 3-01, lacking the Fiuorad FC-135, and also by 
comparison with Formulation C. When efforts were made to encapsulate Fiuorad FC-135 or glyphosate 
(compositions 3-13 or 3-14 respectively) in lecithin liposomes by sonication in the presence of the 
ingredients sought to be encapsulated, some further enhancement of herbicidal effectiveness was evident 
on ABUTH, but effectiveness was reduced on ECHCF. Overall, the best activity in this test was 
obtained without encapsulation. 

EXAMPLE 4 

Compositions 3-01 to 3-12 of Example 3 were tested in this Example. Black nightshade 
(Solanum nigrum, SOLNI) plants were grown and treated by the standard procedures given above. 
Applications of spray compositions were made 26 days after planting SOLNI and evaluation of 
herbicidal inhibition was done 16 days after application. 

Formulations B and C, alone and tank mixed with 0.5% Silwet L-77, were applied as 
comparative treatments. Results, averaged for all replicates of each treatment, are shown in Table 4. 

Table 4 


Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 
SOLNI 

Formulation B 

100 

28 

200 

35 

300 

70 

Formulation B 
+ Silwet L-77 0.5% v/v 

100 

85 

200 

98 

300 

97 

Formulation C 

100 

30 

200 

58 

300 

70 

Formulation C 
+ Silwet L-77 0.5% v/v 

100 

78 

200 

82 

300 

94 

3-01 

100 

47 

200 

77 

300 

93 
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Spray composition 

Giyphosaie rate 
g a.e./ha 

% Inhibition 
SOLN! 

3-02 

100 

33 

200 

50 

300 

78 

3-03 

100 

36 

200 

79 

300 

90 

3-04 

100 

',33, 

200 

72 

. 300 

84 

3-05 

100 

38 

200 

68 

300 

82 

3-06 

100 

84" 

200 

92 

300 

96 

3-07 

100 

58 

200 

75 

300 

85 

3-08 

100 

50 

200 

83 . 

300 

91 

3-09 

100 

50 

200 

72 

300 

83 

3-10 

100 

53 

200 

75 

300 

78 

3-11 

100 

75 

200 

96 

300 

100 

3-12 

1 00 

OZ 

200 

93 

300 

99 


Composition 3-12 containing lecithin and Fluorad FC-135, as in the test of Example 3, showed 
remarkably strong herbicidal effectiveness, this time on SOLNl. 

EXAMPLES 

5 Aqueous spray compositions were prepared containing glyphosate IPA salt and excipient , 

ingredients as shown in Table 5a. Process (ii) was followed for all compositions, using soybean lecithin 
(20% phospholipid, Avanti), The pH of all compositions was approximately 5. 
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Spray 

composition 

Lecithin 

to 

% w/w 

Components 
sonicated with lecithin 

Fluorad 
FC-135 

Si 1 wet 
L-77 

KCl 

5-Gl 

5.0 




ulyphosate 

5-02 

5.0 


0.50 


L-77 

5-03 

5.0 


0.50 


L-77 

5-04 

5.0 


1.00 


L-77 

5-05 

5.0 


0.20 


^ none 

5-06 

5.0 


1.00 


none 

5-07 

5.0 


0.20 


L-77, giyphosate 

5-08 

5.0 


0.50 


L-77, giyphosate 

5-09 

5.0 


1. 00 


L-77, giyphosate 

5-10 

2.5 


0.10 


L-77 

5-1 1 

2.5 


0.25 


L-77 

5-12 

2.5 


0.50 


L-77 

5-13 

2.5 


0.10 


none 

5-14 

2.5 


0.25 


none 

5-15 

2.5 


0. 10 


L-77, giyphosate 

5-16 

2.5 


0.25 


L-77, giyphosate 

5-17 

2-5 


0.50 


L-77, giyphosate 

5-18 

5.0 


0.50 

0.02 

L-77. 

5-19 

5.0 


0.50 

0.02 

L-77, giyphosate 

5-20 

5.0 

0.50 



none 

5-21 

5.0 

0.50 



giyphosate 

5-22 

5.0 

0.33 

0,17 


none 

5-23 

5.0 

0.33 

0.17 


giyphosate 


Velvetleaf Abutiion theophrasti, ABUTH) and Japanese millet Echinochloa crus-galli, ECHCF) 
plants were grown and treated by the standard procedures given above. Applications of spray 
5 compositions were made 1 8 days after planting ABUTH and 16 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 1 7 days after apphcation. 

Formulations B and C, alone and tanic mixed with 0.5% Silwet L-77, were applied as 
comparative treatments. Results, averaged for all replicates of each treatment, are shown in Table 5b. 

Table 5b 


Spray composition 

Giyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

200 

47 

83 

300 

64 

84 

400 

71 

90 

Formulation B 
+ Silwet L-77 0.5% v/v 

200 

83 

58 

300 

94 

76 

400 

100 

85 

Formulation C 

200 

46 

96 

300 

68 

90 

400 

75 

93 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation C 
+ Silwet L-77 0.5% v/v 

200 

81 

66 

300 

93 

68 

400 

96 

86 

5-01 

200 

70 

91 

300 

74 

100 

400 

93 . 

94 

5-02 . , . 

. 200 

. 81 

. 95 - 

300 

68 

100 

400 

81 

100 

5-03 

200 

78 

100 

300 

99 

83 

400 

98 

99 

5-04 

200 

89 

95 

300 

93 

95 

400 

86 

100 

5-05 

200 

60 

89 

300 

79 

100 

400 

86 

100 

5-06 

200 

76 

100 

300 

84 

100 

400 

100 

96 

5-07 

200 

65 

97 

300 

78 

97 

400 

77 

100 

5-08 

200 

82 

100 

300 

95 

100 

400 

96 

100 

5-09 

200 

78 

99 

300 

89 

99 

400 

90 

100 

5-10 

200 

66 

100 

300 

79 

98 

400 

89 

100 

5-11 

200 

67 

95 

300 

81 

100 

400 

97 

100 

5-12 

200 

76 

88 

300 

79 

100 

400 

95 

96 

5-13 

200 

59 

85 

300 

66 

93 

400 

67 

100 

5-14 

200 

56 

89 

300 

67 

100 

400 

83 

100 

5-15 

200 

54 

100 

300 

63 

100 

400 

78 

100 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

5-16 

200 

46 

88 

300 

73 

100 

400 

86 

100 

5-17 

200 

81 

98 

300 

83 

97 

400 

92 

96 

5-18 

- 200 - 

-56 

92 

300 

64 

100 

400 

74 

100 

5-19 

200 

64 

94 

300 

80 

97 

400. 

80 

96 

5-20 

200 

88 

91 , 

300 

96 

100 

400 

98 

98 

5-21 

200 

92 

94 

300 

100 

100 

400 

100 

100 

5-22 

200 

88 

97 

300 

93 

95 

400 

95 

100 

5-23 

200 

79 

100 

300 

96 

100 

400 

97 

96 


Glyphosate activity on ECHCF in this test was too high to make meaningful comparisons. 
However, on ABUTH, composition 5-20 containing lecithin and Fiuorad PC- 135 exhibited remarkably 
strong herbicidal effectiveness by comparison with composition 5-01 (no Fiuorad PC- 135) and 
Formulation C. As in previous testing, a slight further advantage on ABUTH was obtained by efforts to 
encapsulate the glyphosate in lecithin liposomes, as in composition 5-21 . Compositions 5-22 and 5-23, 
containing both Fiuorad FC-135 and Silwet L-77 in addition to lecithin, also showed remarkably good 
herbicidal effectiveness. 

EXAMPLE 6 

Compositions 5-01 to 5-23 of Example 5 were tested in this Example. Momingglory (Ipomoea 
spp., IPOSS) plants were grown and treated by the standard procedures given above. Applications of 
spray compositions were made 14 days after planting IPOSS and evaluation of herbicidal inhibition was 
done 19 days after application. 

Formulations B and C, alone and tank mixed with 0.5% Silwet L-77, were applied as 
comparative treatments. Results, averaged for all replicates of each treatment, are shown in Table 6. 
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Table 6 


Spray composition 

Glypliosate rate 
g a.e./ha 

% Inhibition 

IPOSS 

Formulation B 

200 

40 

400 

66 

Formulation B 
+ Silwet L-77 0.5% v/v 

200 

68 

400 

79 

Formulation C 

200 

62 

400 

^71 

Formulation C 
+ Silwet L-77 0.5% v/v 

200 

70 

400 

72 

5-01 

200 

64 

400 

77 

5-02 

200 

68 

400 

75 

5-03 

200 

68 

400 

72 

5-04 

200 

69 

400 

72 

5-05 

200 

64 

400 

78 

5-06 

200 

80 

400 

89 

5-07 

200 

69 

400 

74 

5-08 

200 

60 

400 

72 

5-09 

200 

79 

400 

84 

5-10 

200 

69 

400 

78 

5-11 

200 

52 

400 

72 

5-12 

200 

69 

400 

88 

5-13 

200 

72 

400 

74 

5-14 

200 

68 

400 

69 

5-15 

200 

68 

400 

70 

5-16 

200 

55 

400 

69 

5-17 

200 

52 

400 

67 

5-18 

200 

65 

400 

67 

5-19 

200 

54 

400 

70 
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Spray composition 

Giyphosate rate 
g a.e./ha 

% Inhibition 

IPOSS 

5-20 

200 

■74 

400 

100 

5-21 

200 

72 

400 

91 

5-22 

200 

81 

400 

O A 

84 

5-23 ' ' ' ■ 

200 

79 

400 

90 


Once again, surprisingly strong herbicidal effectiveness, this time on IPOSS, was exhibited by 
compositions 5-20 to 5-23, all of which contain lecithin and Fluorad FC-135. 

EXAMPLE? 

5 Aqueous spray compositions were prepared containing giyphosate JPA salt and excipient 

ingredients as shown in Table 7a. Process (ii) was followed for all compositions, using soybean lecithin 
(20% phospholipid, Avanti). The pH of all compositions was adjusted to approximately 7. 

Table 7a 


oLfl ay 

composition 

1 ppithin 
o 

% w/w 

("^ nm non e n f <i 
sonicated with lecithin 

Fluorad 
FC-135 

Silwet 
L-77 

7-01 

5.0 


0.50 

L-77 

7-02 

5.0 


0.25 

L-77 

7-03 

5.0 


0.10 

L-77 

7-04 

5.0 



none 

7-05 

2.5 


0.50 

L-77 

7-06 

2.5 


0.25 

L-77 

7-07 

2.5 


0.10 

L-77 

7-08 

1.0 


0.50 

L-77 

7-09 

1.0 


0.25 

L-77 

7-10 

2.5 


0.10 

L-77 

7-11 

2.5 

0.25 

0.25 

L-77 

7-12 

2.5 

0.17 

0.33 

L-77 

7-13 

2.5 

0.33 

0.17 . 

L-77 

7-14 

2.5 

0.50 


none 

7-15 

2.5 

0.25 


none 

7-16 

2.5 

0.10 


none 

7-17 

2.5 


0.25 

giyphosate 

7-18 

2.5 


0.10 

giyphosate 

7-19 

2.5 


0.50 

giyphosate 

7-20 

5.0 


0.50 

L-77, giyphosate 

7-21 

2.5 


0.25 

L-77, giyphosate 

7-22 

1.0 


0.25 

L-77, giyphosate 

7-23 

1.0 


0.10 

L-77, giyphosate 
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Veivetlcaf (Abutilon theophrasli, ABUTH), Japanese millet (Echinochloa crus-galli, ECHCF), 
and prickly sida (Sida spinosa, SIDSP) plants were grown and treated by the standard procedures given 
above. Applications of spray compositions were made 20 days after planting ABUTH and ECHCF. 
Planting date for SIDSP was not recorded. Evaluation of herbicidal inhibition was done 19 days after 
5 application. 

Formulations B and C, alone and tank mixed with 0.5% Silwet L-77, were applied as 
comparative treatments. Results, averaged for all replicates of each treatment, are shown in Table 7b. 

Table 7b 


Spray composition 

Glyphosate rate 
g a.e./ha 

% inhibition 

ABUTH 

ECHCF 

SIDSP 

Formulation B 

150 

33 

39 

29 

250 

44 

43 

66 

350 

83 

45 

60 

Formulation B 
+ Silwet L-77 0.5% v/v 

1 50 

81 

7 

46 

250 

88 

21 

64 

350 

96 

32 

66 

Formulation C 

150 

61 

59 

58 

250 

77 

92 

85 

350 

91 

92 

83 

Formulation C 
+ Silwet L-77 0.5% v/v 

150 

76 

10 

65 

250 

87 

17 

60 

350 

92 

39 

64 

7-01 

150 

87 

43 

47 

250 

88 

41 

60 

350 

96 

53 

66 

7-02 

150 

66 

51 

61 

250 

85 

81 

63 

350 

84 

89 

75 

7-03 

150 

66 

54 

65 

250 

70 

63 

60 

350 

94 

96 

87 

7-04 

150 

73 

58 

61 


85 

83 

90 

350 

91 

100 

83 

7-05 

150 

76 

44 

49 

250 

85 

55 

56 

350 

93 

79 

64 

7-06 

150 

64 

73 

56 

250 

71 

78 

61 

350 

81 

79 

77 

7-07 

150 

53 

41 

59 

250 

74 

78 

68 

350 

78 

90 

75 

7-08 

150 

83 

33 

59 

250 

82 

39 

75 

350 

95 

59 

69 


60 
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Spray composition 

Glyphosate rate 
g a.c./ha 

% Inhibition 

ABUTH 

ECHCF 

SIDSP 

7-09 

150 

78 

32 

46 

250 

85 

42 

75 

350 

91 

62 

67 

7-tO 

150 

26 

36 

43 

250 

69 

73 

75 

- 350 

76 

81 

73 

7-1 i 

150 

-83 

79 

• -72 

250 

96 

93 

78 

350 

99 

97 

84 

7-12 

.150 

78 

57 

58 

250 

89 

78 

66 

350 

94 

93 

75 , 

7-13 

150 

83 

84 

54 

250 

94 

93 

67 

350 

99 

97 

93 

7-14 

150 

80 

68 

69 

250 

85 

88 

79 

350 

97 

94 

99 

7-15 

150 

75 

80 

62 

250 

93 

93 

76 

350 

95 

91 

94 

7-16 

150 

75 

69 

60 

250 

88 

91 

77 

350 

89 

92 

75 

7-17 

150 

77 

69 

67 

250 

88 

91 

86 

350 

93 

97 

96 

7-18 

150 

71 

63 

66 

250 

74 

85 

82 

350 

89 

85 

83 

7-19 

150 

74 

62 

77 

250 

86 

80 

93 

350 

92 

96 

96 

7-20 

150 

39 

46 

38 

250 

80 

49 

69 

350 

91 

64 

69 

7-21 

150 

65 

50 

34 

250 

64 

52 

52 

350 

78 

67 

62 

7-22 

150 

68 

18 

35 

250 

79 

42 

43 

350 

87 

49 

58 

7-23 

150 

24 

46 

38 

250 

62 

49 

42 

350 

91 

53 

67 
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Compositions 7-14 to 7-16, containing 0.25% lecithin together with Fluorad FC-135, provided 
excellent herbicidal effectiveness on all three species tested. Even at the lowest concentration of Fluorad 
FC-135 (0.1% in composition 7-16), effectiveness was substantially maintained on ABUTH and ECHCF, 
although some loss of effectiveness was evident on SIDSP. Compositions 7-11 to 7-13, containing 
5 lecithin, Fluorad FC-135 and Silwet L-77, also performed well in this test, not showing the antagonism 
on ECHCF characteristic of compositions containing Silwet L-77 but no Fluorad FC-135. 

EXAMPLES 

Aqueous spray compositions were prepared containing giyphosate IPA salt and excipient 
ingredients as shown in Table 8a. Process (ii) was followed for all compositions, using soybean lecithin 
10 (20% phospholipid, Avanti). 

Aqueous spray compositions were prepared containing glyphosaie IPA salt and excipient 
ingredients as shown in Table 8a. The pH of all compositions was adjiisted to approximately 7. 

Table 8a 


Spray 

composition 

Lecithin 
g/l 

% w/w 

Components 
sonicated with lecithin 

Fluorad 
FC-135 

Silwet 
L-77 

8-01 

5.0 


0.50 

L-77 

8-02 

5.0 


0.25 

L-77 

8-03 

5.0 


0.10 

L-77 

8-04 

5.0 



none 

8-05 

2.5 


0.50 

L-77 

8-06 

2.5 


0.25 

L-77 

8-07 

2.5 


0.10 

L-77 

8-08 

1.0 


0.50 

L-77 ■ 

8-09 

1.0 


0.25 

L-77 

8-10 

2.5 


0.10 

L-77 

8-11 

2.5 

0.25 

0.25 

L-77 

8-12 

2.5 

0.17 

0.33 

L-77 

8-13 

2.5 

0.33 

0.17 

L-77 

8-14 

2.5 

0.50 


none 

8-15 

2.5 

0.25 


none 

8-16 

2.5 

0.10 


none 

8-17 

2.5 


0.25 

glyphosate 

8-18 

2.5 


0.10 

glyphosate 

8-19 

2.5 


0.50 

glyphosate 


15 Yellow nutsedge (Cyperus esculentus, CYPES) plants were grown and treated by the standard 

procedures given above. Applications of spray compositions were made 21 days after planting CYPES, 
and evaluation of herbicidal inhibition was done 27 days after application. 

Formulations B and C, alone and tank mixed with 0.5% Silwet L-77, were applied as 
comparative treatments. Results, averaged for all replicates of each treatment, are shown in Table 8b. 
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Spray composition 

Glyphosate rate 

% Inhibition 


g a.e./ha 

CYPES 

Formulation B 

500 

92 


1000 

95 


5000 

100 

Formulation B . 

500 

100 

+ Silwel L-77 0.5% v/v 

1000 

87 


5000 

100 

Formulation C 

500 

87 


1000 

96 


5000 

100 

Formulation C 

500 

98 

+ Sjlwet L-77 0.5% v/v 

1000 

94 


5000 

100 

8-01 

500 

91 


1000 

100 


1500 

97 

8-02 

500 

83 


1000 

100 


1500 

100 

8-03 

500 

90 


1000 

88 


1500 

71 

8-04 

500 

88 


1000 

100 


1500 

100 

8-05 

500 

84 


1000 

99 


1500 

95 

8-06 

500 

90 


1000 

88 


1 500 

99 

8-07 

500 

78 


1000 

94 


1500 

97 

8-08 

500 

93 


1000 

96 


1500 

100 

8-09 

500 

87 


1000 

88 


1500 

100 

8-10 

500 

86 


1000 

100 


1500 

100 

8-1 1 

500 

95 


1000 

94 


1500 

100 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

CYPES 

8-12 

500 

92 

1000 

92 

1500 

100 

8-13 

500 

87 

1000 

97 

1500 

1 00 

8-14 

- 500 

82 

1000 

100 

1 500 

100 

8-15 

500 

85 

1000 

90 

1500 

95 

8-16 

500 

87 

1000 

91 

1500 

100 

8-17 

500 

83 

1000 

90 

1500 

95 

8-18 

500 

. 93 

1000 

100 / 

1500 

95 

8-19 

500 

86 

1000 

95 

1500 

100 


The commercial standard Formulation C exhibited very high herbicidal effectiveness in this test 
and for this reason it is not possible to discern enhancements. There is a suggestion at the lowest 
glyphosate rate (500 g a.eVha), effectiveness of compositions containing lecithin and Fluorad FC-135 (8- 
5 14 to 8-16) on CYPES surprisingly improved with decreasing Fluorad FC-135 concentration. 

EXAMPLE 9 

Aqueous spray compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 9a. Process (ii) was followed for all compositions, using soybean lecithin 
(20% phospholipid, Avanti). The pH of all compositions was adjusted to approximately 7. 
JO Table 9a 


Spray 

Lecithin 

% w/w 

Components 

composition 

g/l 

Fluorad 

Silwet 

sonicated with lecithin 



FC-135 

L-77 


9-01 

5.0 



none 

9-02 

5.0 


0.50 

none 

9-03 

5.0 


0.50 

L-77 

9-04 

2.5 



none 

9-05 

2.5 


0.50 

none 

9-06 

2.5 


0.50 

L-77 

9-07 

1.0 



none 
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Spray 

composition 

Lecithin 

g/1 

% w/w 

Components 
sonicated with lecithin 

Fluorad 
FC-135 

Silwet 
L-77 

9-08 

1.0 


0.50 

none 

9-09 

1.0 


0.50 

L-77 

9-10 

0.5 



none 

9-11 

0.5 


0.50 

none 

9-12 

0.5 


0.50 

L-77 

9-13 

1 .0 


0.25 

none 

9-14 

1.0 


0=25 

L-77 

9-15 

1.0 


0.10 

none 

9-16 

1.0 


0.10 

L-77 

9-17 ■ 

1.0 

0.50 


none 

9-18 

1.0 

0.20 


none 

9-19 

1.0 

0.10 


none 

9-20 

0.5 

0.50 


none 

9-21 

. 0;5 

0.20 


none 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. There was no record of 
the dates of planting. Evaluation of herbicidal inhibition was done 16 days after application. 
5 In addition to compositions 9-01 to 9-21, spray compositions were prepared by tank mixing 

Formulations B and C with 0.5% Fluorad FC-135. Formulations B and C, alone and tank mixed with 
0.5% Silwet L-77, were applied as comparative treatments. Results, averaged for all replicates of each 
treatment, are shown in Table 9b. 


Table 9b 


Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

64 

77 

250 

81 

80 

350 

88 

97 

Formulation B 
+ Silwet L-77 0.5% v/v 

150 

42 

38 

250 

56 

49 

350 

67 

64 

Formulation C 

150 

61 

89 

250 

75 

91 

350 

92 

99 

Formulation C 
+ Silwet L-77 0.5% v/v 

150 

92 

40 

250 

95 

40 

350 

94 

.74 

Formulation B 
+ Fluorad FC- 1 35 0.5% w/v 

150 

87 

34 

250 

90 

44 

350 

97 

47 

Formulation C 
+ Fluorad FC-135 0.5% w/v 

150 

79 

85 

250 

77 

86 

350 

92 

91 
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Spray composition 

Giyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

9-01 

150 

75 

69 

250 

84 

89 

350 

98 

98 

9-02 

150 

86 

54 

250 

96 

74 

350 

99 

86 

9-03 

150 

86 

66 

250 

91 

77 

350 

96 

86 

9-04 

150 

68 

73 

250 

97 

85 

350 

94 

92 

9-05 

150 

90 

55 

250 

96 

69 

350 

91 

82 

9-06 

150 

87 

43 

250 

91 

68 

350 

97 

83 

9-07 

150 

56 

76 

250 

81 

88 

350 

89 

96 

9-08 

150 

85 

35 

250 

93 

51 

350 

98 

66 

9-09 

150 

94 

45 

250 

97 

47 

. 350 

98 

52 

9-10 

150 

62 

60 

250 

85 

78 

350 

93 

88 

9-11 

150 

90 

32 

250 

92 

42 

350 

98 

59 

9-12 

150 

93 

38 

250 

93 

56 

350 

95 

72 

9-13 

150 

85 

39 

250 

89 

66 

350 

94 

79 

9-14 

150 

83 

70 

250 

93 

45 

350 

93 

70 

9-15 

150 

65 

54' 

250 

85 

79 

350 

91 

89 

9-16 

150 

75 

65 

250 

83 

79 

350 

90 

84 


66 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

9-17 

150 

81 

94 

250 

88 

97 

350 

100 

99 

9-18 

150 

79 

89 

250 

95 

91 

350 

98 

98 

9-19 

^ 150 

77 

85 

250 

91 

96 

350 

95 

97 

9-20 

150 

77 

71 

250 

86 

92 

350 

100 

93 

9-21 

150 

75 

91 

250 

84 

97 

350 

96 

95 


Compositions of this Example (9- 1 7 to 9-2 1 ) containing very low concentrations of lecithin and 
Fluorad FC-135 exhibited remarkably high herbicidal effectiveness. Even a composition (9-19) with just 
0.1% lecithin and 0.1% Fluorad FC-135 was much more effective on ABUTH than commercial standard 
5 Formulation C, and equally as effective on ECHCF as Formulation C. The apparently strong antagonism 
on ECHCF seen when Formulation B was tank mixed with 0.5% Fluorad FC-135 in this test is 
uncharacteristic and has not been seen in other tests (see, for example. Example 12 herein); indeed the 
data for this set of treatments is so out of line that it is believed they may be due to an error in 
application. 

10 EXAMPLE 10 

Aqueous spray compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 10a. Process (iii) was followed for all compositions, using soybean 
lecithin (20% phospholipid, Avanti). The pH of all compositions was adjusted to approximately 7. 

Table 10a 


Spray 

Lecithin 

%w/w 

Components 

composition 

g/l 

Fluorad 

Silwet L- 

Methyl 

Sodium 

sonicated with 



FC-135 

77 

caprate 

cholate 

lecithin 

10-01 

5.0 





none 

10-02 

5.0 


0.50 



none 

10-03 

5.0 


0.50 



L-77 

10-04 

2.5 





none 

10-05 

0.5 





none 

10-06 

2.5 


0.50 



none 

10-07 

2.5 


0.50 



L-77 

10-08 

0.5 


0.50 



none 

10-09 

0.5 


0.50 



L-77 

10-10 

2.5 

0.25 




none 
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Spray 

Lecithin 

% w/w 

Components 

composition 

g/1 

Fluorad 

Siiwet L- 

Methyl 

Sodium 

sonicated with 



FC-135 

77 

caprale 

cholate 

lecithin 

10-1 1 

2.5 

0.10 




none 

10-12 

2.5 

0.05 




none 

10-13 

0.5 

0.25 




none 

10-14 

0.5 

0.10 




none 

10-15 

0.5 

0.05 




none 

10-16 

2.5 



0.10 - . 


Me caprate . 

10-17 

2.5 




0.10 

Na cholate 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 1 8 days after planting ABUTH and 2 1 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 1 8 days after application. 

In addition to compositions 10-01 to 10-17, spray compositions were prepared by tank mixing 
Formulations B and C with Fluorad FC-135 at various concentrations. Formulations B and C, alone and 
tank mixed with 0.5% Siiwet L-77, were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 10b. - . 

Table 10b 


Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

200 

53 

69 

300 

76 

85 

400 

77 

81 

Formulation B 
+ Siiwet L-77 0.5% v/v 

200 

100 

28 

300 

100 

35 

400 , 

100 

47 

Formulation C 

200 

57 

81 

300 

73 

90 

400 

98 

94 

Formulation C 
+ Siiwet L-77 0.5% v/v 

200 

99 

28 

300 

98 

53 

400 

99 

56 

Formulation B 
+ Fluorad FC-i35 0.25% w/v 

200 

76 

85 

300 

95 

81 

400 

100 

100 

Formulation B 
+ Fluorad FC- 1 35 0. 1 % w/v 

200 

77 

70 

300 

94 

81 

400 

98 

87 

Formulation B 
+ Fluorad FC-135 0.05% w/v 

200 

. 65 

73 

300 

84 

94 

400 

88 

96 

Formulation C 
+ Fluorad FC-135 0.25% w/v 

200 

83 

78 

300 

98 

94 

400 

97 

95 
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Spray composition 

Glyphosate rate 

% Inhibition 


g a.e./ha 

ABUTH 

ECHCF 

rormulation C 

200 

65 

66 

+ Fluorad FC-135 0.1% w/v 

300 

89 

86 


. 400 

97 

89 

Formulation C 

200 

70 

78 

+ Fluorad FC- 135 0.05% w/v 

300 

79 

84 


400 

96 

98 

10-01 

200 : 

93 

71 


300 

91 

89 


400 

97 

97 

i 0-02 

200 

95 

59 


300 

97 

68 


400 

99 

79 

10-03 

200 

97 

55 


300 

98 

62 


400 

100 

76 

10-04 

200 

83 

72 


300 

87 

84 


400 

95 

100 

10-05 

200 

69 

78 


300 

92 

93 


400 

98 

97 

10-06 

200 

94 

61 


300 

99 

67 


400 

100 

76 

10-07 

200 

99 

52 


300 

99 

63 


400 

100 

80 

10-08 

200 

96 

47 


300 

99 

57 


400 

99 

55 

1 0-09 

200 

99 

■ 23 


300 

98 

58 


400 

100 

53 

10-10 

200 

89 

91 


300 

91 

99 


400 

98 

100 

10-11 

200 

81 

91 


300 

91 

99 


400 

92 

100 

10-12 

200 

66 

96 


300 

86 

100 


400 

94 

99 

10-13 

200 

80 

97 


300 

98 

98 


400 

99 

100 

10-14 

200 

68 

92 


300 

89 

100 


400 

99 

98 
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Spray composition 

Glyphosate rate 
g a.eVha 

% Inhibition 

ABUTH 

ECHCF 

10-15 

200 

84 

95 

300 

94 

100 

400 

97 

100 

10-16 

200 

73 

94 

300 

89 

100 

400 

99 

100 

10-17 

200 

58 

94 

300 

77 

96 

400 

90 

90 


Tank mixture of Fluorad PC- 135 at concentrations as low as 0.05% with Formulation B resulted 
in remarkably strong herbicidal efficacy in this test. The antagonism on ECHCF seen with the nonionic 
organosilicone surfactant Silwet L-77 did not occur with the cationic fluoro-organic surfactant Fluorad 
5 FC-135. Noteworthy was the outstanding herbicidal effectiveness provided by a composition (10-15) 
containing just 0.05% lecithin and 0.05% Fluorad FC-135. In this test addition of 0.1% methyl caprate 
to 0.25% lecithin, the methyl caprate being sonicated together with the lecithin, enhanced performance 
on ECHCF but not on ABUTH (compare compositions 10-16 and 10-04). 

EXAMPLE 11 

10 Compositions 10-01 to 10-17 of Example 10, and tank mixtures of Formulations B and C with 

Fluorad FC-135, were tested in this Example. Prickly sida (Sida spinosa, SIDSP) plants were grown and 
treated by the standard procedures given above. Applications of spray compositions were made 22 days 
after planting SIDSP, and evaluation of herbicidal inhibition was done 19 days after application. 
Formulations B and C, alone and tank mixed with 0.5% Silwet L-77, were applied as 

15 comparative treatments. Results, averaged for all replicates of each treatment, are shown in Table 1 1 . 


Table 11 


Spray composition 

Glyphosate rate 
g a.eVha 

% inhibition 

SIDSP 

Formulation B 

200 

46 

300 

75 

400 

80 

Formulation B 
+ Silwet L-77 0.5% v/v 

200 

96 

300 

89 

400 

87 

Formulation C 

200 

80 

300 

98 

400 

98 

Formulation C 
+ Silwet L-77 0.5% v/v 

200 

75 

300 

91 

400 

94 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

SIDSP 

Formulation B 
+ Fluorad FC- 1 35 0.25% w/v 

200 

82 

300 

94 

400 

98 

Formulation B 
+ Fluorad FC- 1 3 5 0. 1 % w/v 

200 

70 

300 

93 

400 

88 

Formulation B 
+ Fluorad FC-135 0.05% w/v 

200 

79 

300 

92 

400 

99 

Formulation C 
+ Fluorad FC-135 0.25% w/v 

200 

79 

300 

97 

400 

97 

Formulation C 
+ Fluorad FC-135 0.1% w/v 

200 

90 

300 

96 

400 

97 

Formulation C 
+ Fluorad FC- 1 3 5 0.05% w/v 

200 

80 

300 

96 

400 

99 

10-01 

200 

93 

300 

97 

400 

98 

10-02 

200 

71 

300 

89 

400 

89 

10-03 

200 

71 

300 

87 

400 

98 

10-04 

200 

76 

300 

100 

400 

100 

10-05 

200 

91 

300 

99 

400 

97 

10-06 

200 

57 

300 

95 

400 

88 

10-07 

200 

64 

300 

68 

400 

94 

10-08 

200 

89 

300 

96 

400 

99 

10-09 

200 

80 

300 

77 

400 

94 

10-10 

200 

90 

300 

94 

400 

98 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

SIDSP 

10-11 

200 

81 

300 

100 

400 

96 

10-12 

200 

86 

300 

92 

400 

95 

10-13 

200 

86 

300 

99 

400 

100 

10-14 

200 

97 

300 

100 

400 

100 

10-15 

200 

99 

300 

100 

400 

100 

10-16 

200 

92 

300 

100 

400 

100 

10-17 

200 

92 

300 

99 

400 

100 


Herbicidal effectiveness of Formulation C was very high on SIDSP in this test and accordingly 
enhancements are difficult to discern. However, remarkably strong performance was again seen with 
composition 10-15, containing just 0.05% lecithin and 0.05% Fluorad FC-135. 
5 EXAMPLE 12 

Aqueous spray compositions were prepared containing glyphosate I PA salt and excipient 
ingredients as shown in Table 12a. Process (iii) was followed for all compositions, using soybean 
lecithin (20% phospholipid, Avanti). The pH of all compositions was adjusted to approximately 7. 

Table 12a 


Spray 
comp. 

Lecithin 
g/l 

% w/w 

(*) Other 
ingredient 

Components 
sonicated with 
lecithin 

Fluorad 
FC-135 

Silwet 
L-77 

Other (♦) 

12-01 

5.0 





none 

12-02 

5.0 


0.50 



L-77 

12-03 

2.5 





npne 

12-04 

2.5 

0.50 




none 

12-05 

2.5 

0.20 




none 

12-06 

2.5 

0.10 




none 

12-07 

5.0 



0.50 

Diacid 1550 

Diacid 

12-08 

. 5.0 



0.10 

Diacid 1550 

Diacid 

12-09 

2.5 



0.25 

Diacid 1550 

Diacid 

12-10 

2.5 

0.25 


0.05 

Diacid 1550 

Diacid 

12-1 1 

5.0 

0.10 


0.50 

Genapol UD-030 

Genapol 
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Spray 
comp. 

Lecithin 

% w/w 

(*) Other 
ingredient 

Components 
sonicated with 
. lecithin 

Fluorad 
FC-135 

Silvvct 
L-77 

Other (*) 

12-12 

5.0 

0.05 


0.20 

Genapol UD-030 

Genapol 

12-13 

5.0 

0.25 


0.50 

Neodol 25-3 

Neodol 

12-14 

5.0 

0.10 


0.20 

Neodol 25-3 

Neodol 


Velvetleaf (Abutilon thepphrasti, ABUTH), Japanese millet (Echinochloa crus-galli, ECHCF) 
and morningglory (Ipomoea spp., IPOSS) plants were grown and treated by the standard procedures 
given above. Applications of spray compositions were made 16 days after planting ABUTH, 18 days 
5 after planting ECHCF and 9 days after planting IPOSS. Evaluation of herbicidal inhibition was done 15 
days after application. 

In addition to compositions 12-01 to 12-14, spray compositions were prepared by tank mixing 
Formulations B and C with Fluorad FC-135 at various concentrations. Formulations B and C, alone and 
tank mixed with 0.5% Silwet L-77, were applied as comparative treatments. Results, averaged for all 
10 replicates of each treatment, are shown in Table 12b. 


Table 12b 


Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

IPOSS 

Formulation B 

200 

24 

53 

33 

300 

47 

37 

37 

400 

64 

46 

64 

Formulation B . 
+ Silwet L-77 0.5% v/v 

200 

85 

3 

66 

300 

97 

19 

77 

400 

98 

18 

82 

Formulation C 

200 

39 

69 

38 

300 

71 

90 

67 

400 

87 

100 

76 

Formulation C 
+ Silwet L-77 0.5% v/v 

200 

90 

8 

72 

300 

95 

50 

79 

400 

100 

90 

73 

Formulation B 
+ Fluorad FC-135 0.5% w/v 

200 

75 

71 

65 

300 

94 

92 

79 

400 

98 

100 

77 

Formulation B 
+ Fluorad FC- 1 35 0.25% w/v 

200 

75 

67 

67 

300 

85 

73 

71 

400 

96 

97 

75 

Formulation B 
+ Fluorad FC-135 0.1% w/v 

200 

61 

53 

48 

300 

82 

98 

72 

400 

95 

86 

70 

Formulation C 
+ Fluorad FC-135 0.5% w/v 

200 

81 

61 

69 

300 

75 

75 

71 

400 

84 

84 

77 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

IPOSS 

Formulation C 
+ Fluorad PC- 135 0.25% w/v 

200 

35 

58 

67 

300 

68 

97 

64 

400 

92 

96 

73 

Formulation C 
+ Fluorad FC-135 0.1% w/v 

200 

40 . 

84 

51 

300 

79 

94 

58 

400 

99 

86 

74 

12-01 - 

200 

69 

69 

62 

300 

82 

82 

73, 

400 

88 

84 

77 

12-02 

200 

81 

75 

67 

300 

83 

74 

72 

400 

95 

93 

75 

12-03 

200 

48 

69 

70 

300 

82 

93 

71 

400 

94 

100 

72 

12-04 

200 

68 

78 

64 

300 

90 

94 

76 

400 

96 

99 

79 

12-05 

200 

75 

86 

68 

300 

86 

95 

72 

400 

96 

89 

80 

12-06 

200 

80 

95 

57 

300 

85 

82 

60 

400 

96 

91 

73 

12-07 

200 

41 

72 

64 

300 

76 

82 

68 

400 

80 

98 

77 

12-08 

200 

40 

71 

70 

300 

51 

91 

76 

400 

77 

98 

72 

12-09 

200 

43 

74 

64 

300 

58 

95 

76 

400 

73 

100 

77 

12-10 

200 

43 

85 

65 

300 

74 

75 

65 

400 

83 

99 

76 

12-11 • 

200 

39 

71 

66 

300 

61 

88 

71 

400 

89 

99 

73 

12-12 

200 

54 

57 

59 

300 

79 

77 

75 

400 

89 

84 

71 

12-13 

200 

69 

72 

69 

300 

59 

66 

69 

400 

86 

81 

76 

12-14 

200 

54 

62 

65 

300 

65 

77 

69 

400 

84 

81 

74 
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Tank mixtures ofFormulation B with Fluorad FC-135 gave greater herbicidal effectiveness than 
Formulation C alone, without the attendant antagonism on ECHCF so characteristic of Silwet L-77. 
Addition of Fluorad FC-135 to glyphosate compositions containing 0,25% lecithin enhanced herbicidal 
effectiveness on ABUTH and ECHCF, but not, in this test, on IPOSS (compare compositions 12-04 to 
12-06 with composition 12-03). 

EXAMPLE 13 

Compositions 12-01 to 12-14 of Example 12, and tank mixtures of Formulations B and C with 
Fluorad FC-135, were tested in this Example. Prickly sida (Sida spinosa, SIDSP) plants were grown and 
treated by the standard procedures given above. Applications of spray compositions were made 23 days 
after planting SIDSP, and evaluation of herbicidal inhibition was done 19 days after application. 

Formulations B and C, alone and tank mixed with 0.5% Silwet L-77, were applied as 
comparative treatments. Results, averaged for all replicates of each treatment, are shown in Table 13. 

Table 13 


Spray composition 

Glyphosate rate 

CI a /rlQ 

^ a.C./Ild 

% Inhibition 


Formulation B 



TOO 

Al 

400 

SO 

Formulation B 
+ Silwet L-77 0.5%) v/v 

zuu 

yj 

300 

100 

400 

99 

Formulation C 

200 

47 

300 

63 

400 

86 

Formulation C 
+ Silwet L-77 0.5%> v/v 

200 

88 

300 

92 

400 

99 

Formulation B 
-H Fluorad FC-135 0.5% w/v 

200 • 

51 

300 

79 

400 

84 

Formulation B 
+ Fluorad FC-135 0.25% w/v 

200 

49 

300 

53 

400 

85 

Formulation B 
+ Fluorad FC-135 0.1% w/v 

200 

44 

300 

58 

400 

70 

Formulation C 
+ Fluorad FC-135 0.5% w/v 

200 

74 

300 

89 

400 

97 

Formulation C 
+ Fluorad FC-135 0.25% w/v 

200 

52 

300 

70 

400 

75 
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Spray composition 

Glyphosatc rate 
g a.e./ha 

% Inhibition 

SIDSP 

Formulation C 
+ Fluorad FC-135 0.1% w/v ■ 

200 

45 

300 

74 

400 

87 

12-01 

200 

62 

300 

76 

400 

89 ■ 

12-02 - - - 

200 

, -. -59 - - - 

300 

54 

400 

73 

12-03 

200 

56 

300 

89 

400 

80 

12-04 

200 

72 

300 

89 

400 

96 

12-05 

200 

66 

300 

87 

400 

84 

12-06 

200 

.60 

300 

74 

400 

86 

12-07 

200 

57 

300 

78 

400 

89 

12-08 

200 

59 

300 

67 

400 

70 

12-09 

200 

,57 

300 

65 

400 

74 

12-10 

200 

53 

300 

77 ■ 

400 

77 

12-11 

200 

58 

300 

71 

400 

, 87 

12-12 

• 200 

, -54 ■ 

300 

70 

400 

82 

12-13 

200 

65 

300 

75 

400 

82 

12-14 

200 

61 

300 

77 

400 

81 


76 
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On SIDSP in this test, tank mix addition of Fiuorad FC-135 to Formulation B enhanced 
herbicidal effectiveness over that obtained wjth Formulation C alone, only at the 0.5% concentration of 
Fiuorad FC-135. Likewise, when added to a glyphosate composition containing 0.25% lecithin, Fiuorad 
FC-135 enhanced herbicidal effectiveness most significantly at the 0.5% concentration (composition 12- 
5 04). 

EXAMPLE 14 

Aqueous spray confipositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 14a. Process (iii) was followed for all compositions, using soybean 
lecithin (20% phospholipid, Avanti). The following compositions had a pH of approximately 5: 14-01, 
10 14-03, 14-07, 14-08, 14- 10 and 14-12 to 14-17. All others were adjusted to a pH of approximately 7. 

Table 14a 


Spray 

composition 

Lecithin 
a/ 1 

% w/w 

Components 
Duiiicaicu Willi leciinm 

Fiuorad FC- 
135 

Silwet 
L-77 

Diacid 1550 

14-01 

5.0 




none 

14-02 

5.0 




none 

14-03 

2.5 




none 

14-04 

2.5 




none 

14-05 

5.0 




glyphosate 

14-06 

5.0 


0.50 


L-77 

14-07 

5.0 


0.50 


L-77 

14-08 

2.5 


0.50 


L-77 

14-09 

2.5 


0.50 


L-77 

14-10 

2.5 


0.25 


glyphosate 

14;1 1 . 

2.5 


0.25 


glyphosaite 

14-12 

2.5 

0.25 



none 

14-13 

2.5 

0.25 



glyphosate 

14-14 

2.5 

0.10 



none 

14-15 

. 2.5 

0.10 



glyphosate 

14-16 

2.5 


0.25 

0.25 

L-77, Diacid 

14-17 

2.5 


0.10 

0.05 

L-77, Diacid 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
15 compositions were made 1 7 days after planting ABUTH and 20 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 20 days after application. 

In addition to compositions 14-01 to 14-17, spray compositions were prepared by tank mixing 
Formulations B and C with Fiuorad FC-135 at two concentrations. Formulations B and C, alone and 
tank mixed with 0.5% and 0.25% Silwet L-77, were applied as comparative treatments. Results, 
20 averaged for all replicates of each treatment, are shown in Table 14b. 


77' 


BNSDOCID: <WO 9Bl7n3Al_L> 


wo 98/17113 


Table 14b 


PCT/US97/19589 


Spray composition 

. Glyphosaie rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

200 

53 

43 

300 

73 

50 

400 

91 

74 

Formulation B 
+ Silwet L-77 0.5% v/v 

200 

86 

24 

300 

88 

15 

400 

94 

58 

Formulation B . 
+ Silwet L-77 0.25% w/v. 

200 

80 

22 

300 

93 

38 

400 

87 

38 

Formulation C 

200 

56 

88 

300 

86 

.. 98 

400 

94 

98 

Formulation C . 
+ Silwet L-77 G.5% v/v 

200 

87 

23 

300 

■ 93 

52 

400 

91 

■ 60 

Formulation C 
+ Silwet L-77 G.25% v/v 

200 

79 

42 

300 

83 - 

73 

400 

87 

95 

Formulation B 
+ Fluorad PC- 1 3 5 0.25% w/v 

200 

79 

49 

300 

89 

77 

400 

94 

85 

Formulation B 

Fluorad FC- 135 0.1% w/v 

200 

73 

64 

300 

89 

68 

400 

■ 92 

75 

Formulation C 
+ Fluorad PC- 135 0.25% w/v 

200 

.73 

. 86 

300 . 

75 

90 

400 

90 

95 

Formulation C 
+ Fluorad FC- 135 0.1% w/v 

200 

53 

97 

300 

89 

96 

400 

91 

99 

14-01 

200 

71 

66 

300 

89 

62 

400 

97 

85 

14-02 

200 

83 

52 

300 

89 

72 

400 

82 

93 

14-03 

200 

54 

53 

300 

89 

84 

400 

93 

77 

14-04 

200 

81 

38 

300 

94 

76 

400 

,98 

88 

14-05 

200 

85 

53 

300 

95 

80 

400 

94 

91 


78 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTM 

ECHCF 

14-06 

200 

80 

0 

300 

95 

100 

400 

98 

94 

14-07 

200 

72 

50 

300 

95 

84 

400 

98 

92 • 

14-08 

"200 

81 

69 

300 

99 

83 

400 

100 

80 

14-09 

200 

86 

38 

300 

94 

80 

400 

96 

90 

14-10 

200 

58 

67 

300 

82 

85 

400 

92 

90 

14-11 

200 

83 

64 

300 

88 

74 

400 

90 

88 

14-12 

200 

89 

90 

300 

100 

88 

400 

100 

98 

14-13 

200 

95 

91 

300 

93 

97 

400 

100 

98 

14-14 

200 

88 

93 

300 

93 

85 

400 

98 

90 

14-15 

200 

85 

87 

300 

98 

98 

400 

96 

100 

14-16 

200 

76 

72 

300 

83 

87 

400 

89 

97 

14-17 

200 

53 

67 

300 

48 

62 

400 

82 

85 


Compositions 14-12 to 14-15, containing 0.25% lecithin together with Fluorad FC-135, exhibited 
much greater herbicidal effectiveness on both ABUTH and ECHCF than composition 14-03, containing 
0.25% lecithin but no Fluorad FC-135, or even composition 14-01, containing 0.5% lecithin but no 
5 Fluorad FC-135. No great or consistent difference was seen between compositions where glyphosate had 
been sonicated together with the lecithin (14-13 and 14- 15) than where the lecithin had been sonicated 
alone (14- 12 and 14-14). 
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EXAMPLE 15 

Compositions 14-01 to 14-17 of Example 14, and tank mixtures of Formulations B and C with 
Fluorad PC- 135, were tested in this Example. Prickly sida (Sida spinosa, SIDSP) plants were grown and 
treated by the standard procedures given above. Applications of spray compositions were made 22 days 
after planting SIDSP, and evaluation of herbicidal inhibition was done 19 days after application. 

Formulations B and C, alone and tank mixed with 0.5% and 0.25% Silwet L-77, were applied as 
comparative treatments. Results, averaged for all replicates of each treatment, are shown in Table 15. 

Table 15 


Spray composition 

Glypliosate rate 
g a.e./ha 

% Inhibition 

SIDSP 

Formulation B 

200 

23 

300 

37 ■ 

400 

32 

Formulation B 
+ Silwet L-77 0.5% v/v 

200 

30 

300 

39 

400 

45 

Formulation B 
+ Silwet L-77 0.25% w/v 

200 

28 

300 

49 

400 

28 

Formulation C 

200 

41 

300 

54 

400 

84 

Formulation C 
+ Silwet L-77 0.5% v/v 

200 

43 

300 

66 

400 

86 

Formulation C 
+ Silwet L-77 0.25% v/v 

200 

17 

300 

35 

400 

58 

Formulation B 
+ Fluorad PC- 135 0.25% w/v 

200 

48 . 

300 

60 

400 

62 

Formulation B 
+ Fluorad FC-135 0.1% w/v 

200 

31 

300 

47 

400 

75 

Formulation C 
+ Fluorad FC-135 0.25% w/v 

200 

43 

300 

57 

400 

71 

Formulation C 
+ Fluorad FC- 1 35 0. 1 % w/v 

200 

32 

300 

71 

400 

63 

14-01 

200 

51 

300 

55 

400 

76 

14-02 

200 

51 

300 

68 

400 

84 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

SIDSP 

14-03 

200 

55 

300 

51 

400 

72 

)4-04 

200 

50 

300 

64 

400 

75 

14-05 

200 

46 

300 

53 

400 

61 

14-06 

200 

40 

300 

44 

400 

73 

14-07 

200 

23 

300 

32 

' 400 

39 

14-08 

200 

18 

300 

44 

400 

57 

14-09 

200 

25 

300 

30 

400 

43 

14-10 

200 

19 

300 

36 

400 

38 

14-11 

200 

35 

300 

48 

400 

57 

14-12 

200 

65 

300 

80 

400 

88 

14-13 

200 

68 

300 

75 

400 

87 

14-14 

200 

76 

300 

76 

400 

72 

14-15 

200 

54 

300 

73 

400 

84 

14-16 

200 

44 

300 

51 

400 

63 

14-17 

200 

23 

300 

45 

400 

57 
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Compositions 14-12 to 14-15, containing G.25% lecithin together with Fluorad FC-135, exhibited 
greater herbicidal effectiveness on SIDSP than composition 14-03, containing 0.25% lecithin but no 
Fluorad FC-135, or even composition 14-01, containing 0.5% lecithin but no Fluorad FC-135. No great 
or consistent difference was seen between compositions where glyphosate had been sonicated together 
with the lecithin (14-13 and 14-15) than where the lecithin had been sonicated alone (14-12 and 14-14). 

EXAMPLE 16 

Aqueous spray compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 16a. Process (iii) was followed for all compositions, using soybean 
lecithin (20% phospholipid, Avanti). The pH of all compositions was adjusted to approximately 7. 

Table 16a 


Spray 
comp. 

Lecithin 
g/l 

% w/w 

(*) Other 
ingredient 

Components 
sonicated with lecithin 

Fluorad FC- 
135 

Other (*) 

16-01 

2.5 




none 

16-02 

2.5 




glyphosate 

16-03 

2.5. 

0.25 



none 

16-04 

2.5 

0.25 



glyphosate 

16-05 

2.5 


0.25 

Silwet800 

none 

16-06 

2.5 


0.25 

Siiwet 800 

Siiwet 800 

16-07 

2.5 


0.25 

Silwet 800 

Siiwet, glyphosate 

16-08 

0.5 




none 

16-09 

0.5 




glyphosate 

16-10 

0.5 

0.05 



none 

16-11 

0.5 

0.05 



glyphosate 

16-12 

0.5 

0.03 

0.02 

Siiwet L-77 . 

Siiwet L-77 

16-13 

0.5 


0.05 

methyl caprate 

Me caprate 

16-14 

0.5 

0.05 

0.05 

methyl caprate 

Me caprate 

16-15 

0.5 

0.05 

0.05 

methyl caprate 

Me caprate, glyphosate 

16-16 

0.5 


0.01 

PVA 

none 

16-17 

0.5 


0.01 

PVA 

glyphosate 

16-18 

0.5 

0.05 

0.01 

PVA 

glyphosate 

16-19 

0.5 


0.05 + 0.01 

L-77 + PVA 

Siiwet L-77 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 19 days after planting ABUTH and 21 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 1 7 days after application. 

In addition to compositions 16-01 to 16-19, spray compositions were prepared by tank mixing 
Fonnulations B and C with Fluorad FC-135 at two concentrations. Formulations B and C, alone and 
tank mixed with 0.5% Siiwet 800, were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 16b. 
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Table 16b 


^nr;iv r'nmno<\ittr>n 

tz a e /ha 

% Inhibition 

ABUTH 

FPHCF 

Formulation B 

150 

I 3 

^ o 

250 

37 


350 

56 

38 

Formulation B 
+ Siiwet 80G 0.25% v/v 

150 

% 1 


250„ 

89 

17 

350 

91 

20 

Formulation C 

150 



250 

59 

91 

350 

O J 

O y 

Formulation C 
+ Silwet 800 0.25% v/v 

150 

91 

1 7 

250 

91 


350 

95 

48 

Formulation B 
4 Fluorad FC-135 0 25% w/v 

150 

J 1 


250 

S3 

68 

vJO 

350 

1 \ 

84 

Formulation B 
+ Fluorad FC-135 0 05% w/v 

] 50 

'X 1 
J 1 

70 

250 

44 

60 

350 

QS 

"J 

70 

Formulation C 
+ Fluorad FC-135 0 25% w/v 


4^ 

4S 

250 


70 

350 


77 

Formulation C 
+ Fluorad FC-135 0 05% w/v 

150 

44 

S7 

250 


87 

o / 

350 

86 

88 

16-01 

150 


so 

250 

87 

81 

350 

89 

88 

1 6-02 

150 

56 

54 

250 

89 

69 

350 

87 

98 

16-03 

150 

89 

68 

250 

89 

84 

350 

91 

90 

16-04 

150 

63 

68 

250 

89 

86 

350 

99 

89 

16-05 

150 

81 

51 

250 

87 

84 

350 

94 

26 

16-06 

150 

67 

0 

250 

93 

62 

350 

94 

81 

16-07 

150 

81 

35 

250 

84 

51 

350 

95 

62 
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Spray composition 

Glyphosale rate 
g a.e./ha 

% Inhibition 

ABUTIl 

ECHCF 

16-08 

150 

59 

51 

250 

84 

69 

350 

98 

90 

16-09 

150 

64 

59 

250 

85 

61 

350 

94 

96 

16-10 

- 150 

73 

■ 74 

250 

87 

83 

350 

98 

96 

16-1 1 

150 

76 

64 

250 

88 

79 

350 

94 

81 

16-12 

150 

59 

46 

250 

82 

88 

350 

92 

.82 

16-13 

150 

61 

45 

250 

90 

69 

350 

93 

90 

16-14 

150 

76 

50 

250 

95 

73 

350 

99 

91 

16-15 

150 

78 

67 

250 

95 

80 

350 

99 

85 

16-16 

150 

48 

42 

250 

77 

87 

350 

87 

75 

16-17 

150 

47 

63 

250 

85 

67 

350 

90 

78 

16-18 

150 

55 

46 

250 

82 

77 

350 

90 

87 

16-19 

150 

32 

23 

250 

43 

31 

350 

76 

65 


As in Example 10, glyphosate compositions (16-10 and 16-11) containing just 0.05% lecithin 
and 0.05% Fiuorad FC-135 exhibited surprisingly great herbicidal efficacy in this test. Sonicating the 
lecithin in the presence of glyphosate in an effort to encapsulate some of the glyphosate (composition 16- 
5 11) did not give an advantage in performance over sonicating the lecithin alone (composition 16-10); 
indeed on ECHCF herbicidal efficacy was slightly better without such efforts to encapsulate the 
glyphosale. Addition of methyl caprate to compositions containing lecithin with or without Fiuorad FC- 
135 (16-13 to 16-15) improved herbicidal effectiveness on ABUTH but had little effect on ECHCF. 
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EXAMPLE 17 

Aqueous spray compositions were prepared containing giyphosate IPA salt and excipienl 
ingredients as shown in Tabic 17a. Process (iii) was followed for all compositions, using soybean 
lecithin (20% phospholipid, Avanti). The pH of all compositions was adjusted to approximately 7. 

Table 17a 


Spray 

Lecithin 

% w/w 

(*) Other 

Components 

composition 

g/l 

Fiuorad FC- 

Other (*) 

ingredient 

sonicated with 



135 



lecithin 

17-01 

2.5 




none 

17-02 

2.5 

0.25 



none 

17-03 

2.5 

0.25 



giyphosate 

17-04 

2.5 

0.25 

0.025 

. PVA 

none 

1 7-05 . 

1.0 




none 

17-06 

1.0 




giyphosate 

17-07 

1.0 

0.10 



none 

1 7-08 

1.0 

0.10 



giyphosate 

17-09 

1.0 

0.05 



none 

17-10 

1.0 

0.05 



giyphosate 

17-11 

1.0 


0.100 

PVA 

none 

17-12 

1.0 


0.025 

PVA 

none 

17-13 

1.0 

0.05 

0.025 

PVA 

none 

17-14 

1.0 


0.100 

sodium cholate 

Na cholate 

17-15 

1.0 


0.020 

sodium cholate 

Na cholate 

17-16 

1 .0 

0.05 

0.020 

sodium cholate 

Na cholate 

17-17 

0.5 




none 

17-18 

0.5 

0.05 



giyphosate 

17-19 

0.5 

0.05 

0.020 

sodium cholate 

Na cholate 


Velvetleaf (Abutiion theophrasli, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 19 days after planting ABUTH and 21 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 1 6 days after application. 

In addition to compositions 17-01 to 17-19, spray compositions were prepared by tank mixing 
Formulations B and C with Fiuorad FC-135 at various concentrations. Formulations B and C alone were 
applied as comparative treatments. Results, averaged for all replicates of each treatment, are shown in 
Table 1 7b. 


Table 17b 


Spray composition 

Giyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

200 

32 

25 

300 

50 

34 

400 

54 

35 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation C 

200 

59 

92 

300 

76 

100 

400 

93 

97 

Formulation B 
+ Fluorad FC-135 0.25% w/v 

200 

43 

48 

300 

64 

52 

• 400 

■ 84 

.- 71 

Formulation B 
+ Fluorad FC-135 0.1% w/v 

'200 

61 

■ '78" - 

300 

65 

59 

400 

100 

86. 

Formulation B 
+ Fluorad FC-135 0.05% w/v 

200 

58 

30 

300 

82 

55 

400 

88 

77 

Formulation C 
+ Fluorad FC- 1 35 0.25% w/v 

200 

53 

55 

300 

76 

68 

400 

88 

93 

Fomiulation C 
+ Fluorad FC-135 0.1% w/v 

200 

59 

70 

300 

89 

85 

400 

93 

83 

Formulation C 
+ Fluorad FC- 1 35 0.05% w/v 

200 

60 

72 

300 

82 

100 

400 

94 

94 

17-01 

200 

73 

52 

300 

88 

80 

400 

94 

90 

17-02 

200 

83 

80 

300 

96 

83 

400 

97 

95 , 

17-03 

200 

86 

73 

300 

95 

79 

400 

98 

94 

17-04 

200 

73 

72 

300 

94 

86 

400 

96 

93 

17-05 

200 

67 

68 

300 

94 

74 

400 

96 

91 

17-06 

200 

65 

61 

300 

79 

82 

400 

91 

81 

1 7-07 

200 

75 

65 

300 

92 

84 

400 

98 

91 

17-08 

200 

66 

70 

300 

87 

96 

40O 

97 

97 

17-09 

200 

83 

73 

300 

91 

83 

400 

97 

89 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

17-10 

200 

89 

70 

300 

92 

79 

400 

91 

74 

17-11 

200 

65 

58 

300 

86 

86 

400 

97 

100 

17-12" 

200 

75 

64 ■ 

300 

79 

85 

400 

91 

87 

17-13 

200 

79 

53 

300 

81 

83 

400 

96 

88 

17-14 

200 

56 

69 

300 

80 

95 

400 

92 

93 

17-15 

200 

57 

77 

300 

67 

91 

400 

88 

90 

17-16 

200 

88 

82 

300 

85 

87 

400 

76 

72 

17-17 

200 

53 

66 

300 

71 

72 

400 

87 

83 

17-18 

200 

.89 

85 

300 

79 

72 

400 

65 

60 

17-19 

200 

77 

65 

300 

87 

85 

400 

92 

94 


In glyphosate compositions containing lecithin and Fluorad FC-135, no consistent difference in 
herbicidal effectiveness was observed between those where lecithin was sonicated alone (1 7-02, 1 7-07, 
1 7-09) and those where glyphosate and lecithin were sonicated together (1 7-03, 1 7-08, 17-10). The 
5 anomalous inversion of the apparent rate response to glyphosate seen with composition 17-18 is believed 
to be the result of an error in application or recording and the data for this composition should be ignored 
in this Example. 

EXAMPLE 18 

Aqueous spray compositions were prepared containing glyphosate IPA salt and excipient 
10 ingredients as shown in Table 1 8a. Process (iii) was followed for all compositions, using soybean 
lecithin (20% phospholipid, Avanti). The pH of all compositions was adjusted to approximately 7. 
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Sprav 

composition 

Lecithin 
g/' 

% w/w 

Components 
sonicated with lecithin 

Fluorad FC- 
135 

PVA 

18-01 

2.5- 



none 

1 8-02 

1.0 



none 

18-03 

0.5 



none 

18-04 

0.2 



none 

18-05 

i:o 

0.25 


none 

1 8-06 

1.0 

0.25 


glyphosate 

18-07 

1.0 

0.10 


none 

18-08 

1.0 

0.10 


glyphosate 

18-09 

0.5 

0.05 


none 

18-10 

0.5 

0.05 


glyphosate 

18-11 

2.5 


0.10 

none 


Hemp sesbania (Sesbania exaltata, SEBEX) plants were grown and treated by the standard 
procedures given above. Applications of spray compositions were made 22 days after planting SEBEX, 
and evaluation of lierbicidal inhibition was done 21 days after application. 

In addition to compositions 18-01 to 18-11, spray compositions were prepared by tank mixing 
Formulations B and C with Fluorad FC-135 at various concentrations. Formulations B and C alone, and 
Formulation B tank mixed with 0.1% PVA (polyvinyl alcohol), were applied as comparative treatments. 
Results, averaged for all replicates of each treatment, are shown in Table 18b. 

Table 18b 


Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

SEBEX 

Formulation B 

500 

43 

1000 

54 

1 500 

44 

Formulation B 
+ PVA 0.1%w/v 

500 

53 

1000 

45 

1500 

44 

Formulation C 

500 

56 

1000 

62 

1500 

63 

Formulation B 
+ Fluorad FC-135 0.25% w/v 

500 

40 

1000 

45 

1500 

60 

Formulation B 
+ Fluorad FC-135 0.1% w/v 

500 

33 

1000 

51 

1500 

53 

Formulation B 
+ Fluorad FC-135 0.05% w/v 

500 

21 

1000 

18 

1500 

29 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

SEBEX 

Formulation C 
+ Fluorad PC- 1 35 0.25% w/v 

500 

34 

1000 

41 

1500 

58 

Formulation C 
+ Fluorad FC- 1 35 0. 1 % w/v 

500 

50 

1000 

43 

1500 

52 ■ 

ForiTiulatioh C 
+ Fluorad FC- 1 35 0.05% w/v 

- 500 


1000 

49 

1500 

46 

18-01 

.500 

22 

1000 

33 

1 500 

■ 37 ■ 

1 8-02 

500 

16 

1 000 

24 

1500 

28 

18-03 

500 

15 

1000 

24 

1500 

27 

18-04 

500 

17 

1000 

13 

1500 

31 

18-05 

500 

28 

1000 

64 ■ 

1500 

68 

18-06 

500 

64 

1000 , 

51 

1500 

61 

18-07 

500 

65 

1000 

5! . 

1500 

63 

18-08 

500 

50 

1000 

56 

1500 

30 

18-09 

500 

40 

1000 

59 

1500 

66 

18-10 

500. 

. 31 

1000 

23 

1500 

49 

18-11 

500 

43 

1000 

39 

1500 

74 


Glyphosate activity on SEBEX was extremely weak in this test and no fmn conclusions can 

drawn. 
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EXAMPLE 19 

Aqueous spray compositions were prepared containing glyphosatc IPA salt and excipient 
ingredients as shown in Table 19a. Process (iii) was followed for all compositions, using soybean 
lecithin (20% phospholipid, Avanti). The pl-1 of all compositions was adjusted to approximately 7. 
5 Tabic 19a 


Spray 

composition 

Lecithin 
• g/l 

% w/w 

Components 
sonicated with lecithin 

Fluorad Fe-135 

19-01 

2.5 


none 

19-02 

1.0 


. none 

19-03 

0.5 


none 

19-04 

0.2 


none 

19-05 

l.O 

0.25 

none 

19-06 

1.0 

0.25 

glyphosate' 


Sicklepod (Cassia obtusifolia, CASOB) plants were grown and treated by the standard 
procedures given above. Applications of spray compositions were made 22 days after planting CASOB, 
and evaluation of herbicidal inhibition was done 21 days after application. 
10 in addition to compositions 19-01 to 19-06, spray compositions were prepared by tank mixing 

Formulations B and C with Fluorad FC-135 at two concentrations. Formulations B and C alone were 
applied as comparative treatments. Results, averaged for all replicates of each treatment, are shown in 
Table 19b. 

Table 19b 


Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

CASOB 

Formulation B 

500 

35 - ■ ,• 

800 

37 "■■ . 

1200 

34: 

Formulation C 

500 

49 

800 

49 

1200 

66 , 

Formulation B 
+ Fluorad FC-135 0.25% w/v 

500 

45 

800 

50 

1200 

71 

Formulation B 
+ Fluorad FC-135 0.1% w/v 

500 

49 

800 

49 

1200 

78 

Formulation C 
+ Fluorad FC-135 0.25% w/v 

500 

60 

800 

75 

1200 

68 

Formulation C 
+ Fluorad FC-135 0.1% w/v 

500 

47 

800 

85 

1200 

74 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

CASOB 

19-01 

500 

54 

800 

51 

1200 

43 

1 9-02 

500 

37 

800 

69 

1200 

52 

1 9-03 

500 

^ ^ " "35 

800 

51 

1200 

43 

19-04 

500 

71 

800 

69 

1200 

57. 

19-05 

500 

47 

800 

73 

1200 

89 

19-06 

500 

49 

800 

51 

1200 

73 


On CASOB, the addition of Fiuorad FC-I35 to a glyphosate composition containing lecithin 
significantly enhanced herbicidal effectiveness (compare compositions 19-05 and 19-02). However, 
where glyphosate was sonicated together with the lecithin (composition 19-06), herbicidal effectiveness 
was reduced. 

EXAMPLE 20 

Aqueous spray compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 20a. Process (iii) was followed for all compositions, using soybean 
lecithin (20% phospholipid, Avanti). The pH of all compositions was adjusted to approximately 7. 

Table 20a 


Spray 

composition 

Lecithin 
g/l 

% w/w 

Components 
sonicated with lecithin 

Fiuorad FC^ 
135 

Diacid 1550 

20-01 

2.5 



none 

20-02 

0.5 



none 

20-03 

0.2 



none 

20-04 

2.5 

0.05 


none 

20-05 

0.5 

0.05 


none 

20-06 

0.2 

0.05 


none 

20-07 

0.5 


0.05 

Diacid 


Common lambsquarter (Chenopodium album, CHEAL) plants were grown and treated by the 
standard procedures given above. Applications of spray compositions were made 3 1 days after planting 
CHEAU and evaluation of herbicidal inhibition was done 18 days after application. 
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In addition to compositions 20-01 to 20-07, spray compositions were prepared by tank mixing 
Formulations B and C with 0.5% Fluorad FC-135. Formulations B and C alone were applied as 
comparative treatments. Results, averaged for all replicates of each treatment, are shown in Table 20b. 


Table 20b 


Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

CHEAL 

Formulation B. 

1 50 

0 

250 

0 

350 

3 

Formulation C 

150 

18 

250 

68 

350 

98 

Formulation B 
+ Fluorad FC-135 0.05% w/v 

150 

0 

250 

10 

. 350 

5 

Formijlatioii C 
+ Fluorad FC-135 0.05% w/v 

150 

3 

250 

50 

. 350 

60 

20-01 

150 

0 

250 

27 

350 

' 60 

20-02 

150 

0 

250 

5 

350 

8 

20-03 

150 

5 

250 

0 

350 

8 

20-04 

j50 

18 

250 

29 

350 

63 

20-05 

150 

17 

250 

14 

350 

87 

20-06 

150 

44 

250 

40 

350 

38 

20-07 

150 

10 

250 

35 

350 

• 73 


5 

Glyphosate activity on CHEAL was very weak in this test and no definitive conclusions can be 
drawn. However, none of the compositions of the invention performed as well as the commercial 
standard Formulation C in this test. Fluorad FC-135 at the extremely low concentration of 0.05% was 
ineffective as a tank-mix additive, but addition of 0.05% Fluorad FC-135 did enhance the performance of 
10 compositions containing lecithin (compare compositions 20-04 to 20-06 with 20-01 to 20-03). 
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EXAMPLE 21 

Aqueous spray compositions were prepared conlaining giyphosate IPA salt and excipicnt 
ingredients as shown in Table 21a. Process (iii) was followed for all compositions, using soybean 
lecithin (20% phospholipid, Avanti). The pH of all compositions was adjusted to approximately 7. 
5 Table 21a 


Spray 

composition 

Lecithin g/l 

% w/w 

Components 
sonicated with lecithin 

Fluorad FC- 
135 

Aerosol OT 

' Methyl 
caprate 

21-01 

2.5 




none 

21-02 

2.5 




giyphosate 

21-03 

1.0 




none 

21-04 

1.0 




giyphosate 

21-05 

0.5 




none 

21-06 

0.5 




giyphosate 

21-07 

0.2 




none 

21-08 

0.2 




giyphosate 

21-09 

0.5 


0.05 


none 

21-10 

0.5 


0.05 


AOT, giyphosate 

21-1 1 

0.5 


0.05 


AOT 

21-12 

2.5 

0.25 



none 

21-13 

0.5 

0.05 



none 

21-14 

0.5 

0.05 



giyphosate 

21-15 

0.5 



0.05 

Me caprate 

21-16 

0.5 

0.05 


0.05 

Me caprate 

21-17 

0.2 

0.02 



none 

21-18 

0.2 

0.02 



giyphosate 

21-19 

0.2 



0.02 

Me caprate 


Velvetleaf (Abutilon theophrasti, ABUTH), Japanese millet (Echinochloa crus-galli, ECHCF), 
and prickly sida (Sida spinosa, SIDSP) plants were grown and treated by the standard procedures given 
above. Applications of spray compositions were made 19 days after planting ABUTH and 22 days after 
10 planting ECHCF. No record was found for the planting date for SIDSP. Evaluation of herbicidal 
inhibition was done 20 days after application. 

In addition to compositions 21-01 to 21-19, spray compositions were prepared by tank mixing 
Formulations B and C with Fluorad FC-135 at various concentrations. Formulations B and C alone were 
applied as comparative treatments. Results, averaged for all replicates of each treatment, are shown in 
15 Table 2 lb. 


Table 21b 


Spray composition 

Giyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

SIDSP 

Formulation B 

150 

16 

23 

30 

250 

17 

33 

57 

350 

■ 24 

43 

65 
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Spray composition 

Giypiiosatc rate 
g a.e./ha 

% Inhibition 

ABUTM 

ECHCF 

SI DSP 

Formulation C 

150 

18 

58 

53 

250 

30 

71 

79 

350 

49 

83 

94 

Fonnulation B 
+ Fluorad PC- 135 0.25% w/v 

150 

27 

59 

56 

250 

45 

84 

81 

350 

55 

82 

91 

Formulation B 
+ Fluorad FC-135 0.1% w/v 

150 

17 - 

43-., 

56 

250 

21 

56 

75 

350 

64 

80 

90 

Formulation B 
+ Fluorad FC-135 0.02% w/v 

150 

22 

27 

38 

250 

37 

49 

69 

350 

48 

68 

94 

Formulation C 
+ Fluorad FC-135 0.25% w/v 

150 

41 

41 

59 

250 

57 

53 

85 

350 

67 

67 

94 

Formulation C 
+ Fluorad FC-135 0.05% w/v 

150 

26 

39 

67 

250 

46 

66 

88 

350 

75 

73 

93 

Formulation C 
+ Fluorad FC-135 0.02% w/v 

150 

30 

52 

66 

250 

67 

50 

89 

350 

61 

88 

92 

21-01 

150 

35 

62 

64 

250 

63 

77 

90 

350 

71 

83 

85 

21-02 

150 

35 

44 

67 

250 

53 • 

79 

86 

350 

58 

92 

90 

21-03 

150 

37 

50 

71 

250 

53 

76 

90 

350 

73 

63 

• 97 

21-04 

150 

29 

46 

61 

250 

43 

77 

85 

350 

70 

85 

96 

21-05 

150 

12 

36 

59 

250 

43 

55 

83 

350 

53 

77 

87 

21-06 

150 

19 

69 

67 

250 

62 

47 

84 

350 

58 

60 

95 

21-07 

150 

14 

59 

59 

250 

39 

63 

75 

350 

46 

77 

91 

21-08 

150 

36 

37 

64 

250 

38 

68 

82 

350 

47 

80 

79 

21-09 

150 

8 

35 

27 

250 

9 

51 

56 

350 

36 

58 

67 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECllCF 

SIDSP 

21-10 • 

150 

5 

33 

24 

250 

15 

73 

47 

350 

30 

66 

67 

21-11 

150 

38 

49 

73 

250 

62 

75 

89 

■ 350 • 

... ^, 

75 ■ 

98 

21-12" - ■ - - 

150 


* 41 

2,- ■- 

250 

18 

67 

38 

350 

30 

64 

61 

21-13 

150 

39 

72 

65 

250 

65 

55- 

76 

350 

70 

68 

90 

21-14 

150 

51 

53 

66 

250 

60 

82 

85 

350 

65 

83 

95 

21-15 • , ■ 

1 50 

15 

59 

61 

250 

31 

54 

83 

350 

57 

67 

84 

21-16 

150 

36 

79 

66 

250 

50 

60 

95 

350 

71 

95 

95 

21-17 

150 

30 

52 

75 

250 

54 

60 

84 

350 

48 

84 

93 

21-18 

150 

43 

75 

69 

250 

47 

78 

88 

350 

missing 

missing 

90 

21-19 

150 

13 

42 

61 

250 

29 

51 

79 

350 

42 

69 ■ 

90 


In this test the concentration of Fluorad FC-135 which had to be added in tank-mix to 
Formulation B to bring its herbicidal performance up to that of Formulation C was approximately 0.25% 
for ECHCF, 0.1% for SIDSP and 0.02%> for ABUTH. The herbicidal effectiveness of composition 21-12 
(0.25% lecithin, 0.25% Fluorad FC-135) was uncharacteristically weak in this test. However, 
composition 21-13 (0.05% lecithin, 0.05% Fluorad FC-135) performed well as in previous tests, 
exceeding the herbicidal effectiveness of Formulation C on ABUTH, at least equalling it on SIDSP and 
not quite equalling it on ECHCF, Contrary to resuhs obtained in other tests, improved effectiveness on 
ECHCF and SIDSP was obtained by sonicating the glyphosate with the lecithin (composition 21-14 
versus 21-13). The inclusion of methyl caprate (compositions 21-15 and 21-16) also improved efficacy 
on these species. Surprisingly high herbicidal effectiveness was seen in this test with compositions 
containing ultra-low concentrations of lecithin and Fluorad FC-135 (0.02% of each, 21-17 and 21-18). 
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EXAMPLE 22 

Aqueous coiicentrale compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 22a. Process (iv) was followed for all compositions, using soybean 
lecithin (20% phospholipid, Avanti). The pH of these compositions was not recorded. 
5 Table 22a 


Concentrate 
composition 

% w/w 

Glyphosate 
a.e. 

Lecithin 

MON 0818 

Fluorad 
FC-135 

22-01 

10 



5.0 

22-02 

10 



10.0 

22-03 

10 



12.5 

22-04 

10 



15.0 

22-05 

10 



20.0 

22-06 

10 



30.0 

22-07 

15 

4.0 

l.O 


22-08 

20 

5.0 

0.5 


22-09 

20 

5.0 

1.0 


22-10 

20 

5.0 

2.0 


22-11 

20 

4.0 

1.0 


22-12 

25 

5.0 

0.5 


22-13 

25 

5.0 

1.0 


22-14 

25 

5.0 

2.0 


22-15 

25 

4.0 

1.0 


22-16 

25 

5.0 

5.0 



Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 14 days after planting ABUTH and 16 days after planting ECHCF, and 
10 evaluation of herbicidal inhibition was done 14 days after application. 

Formulation C was applied as a comparative treatment. Results, averaged for all replicates of 
each treatment, are shown in Table 22b. 

Table 22b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation C 

56 

13 

. 45 

112 

43 

75 

224 

64 

94 

448 

88 

97 

22-01 

112 

38 

61 

224 

56 

80 

448 

76 

97 

22-02 

112 

50 

51 

.224 • 

69 

91 

448 

81 

97 


96 
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Concentrate composition 

Glyphosate rate 

% Inhibition 


g a.e./ha 

ABUTH 

ECHCF 

22-03 

112 

51 

63 


224 

64 

83 


448 

81 

96 

22-04 

1 12 

53 

61 


224 

71 

91 


448 

78 

95 

22-05 ^ • " " 

112 

41 " 

" 56 


224 

70 

85 


448 

75 

97 

22-06 

1 12 

38 

53 


224 

63 

89 


448 

75 

94 

22-07 

1 12 

48 

53 


224 

49 

84 


448 

75 

90 

22-08 

112 

31 

60 . 


224 

53 

84 


448 

66 

90 

22-09 

1 12 

26 

56 


224 

53 

85 


448 

78 

96 

22-10 

112 

36 

60 


224 

53 

85 


448 

79 

98 

22-11 

112 

41 

59 


224 

49 

73 


448 

76 

95 

22-12 

112 

30 

56 


224 . 

50 

74 


448 

65 

89 

22-13 

112 

34 

55 


224 

44 

80 


448 

73 

95 

22-14 

112 

39 

61 

- 

224 

56 

85 


448 

69 

91 

22-15 

112 

31 

55 


224 

56 

69 


448 

79 

95 

22-16 

112 

29 

64 


224 

58 • 

86 


448 

78 

91 


None of the concentrate compositions of this Example containing 10% glyphosate a.e. and 
varying amounts of Fiuorad FC-I35 (22-01 to 22-06) exhibited greater herbicidal effectiveness than the 
commercial standard Formulation C. It should be noted that the amounts of Fiuorad FC-135 used in this 
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Example were extremely high, the weight/weight ratio ofFluorad FC-135 to glyphosate a.e. ranging 
from 1:2 to 3:1. 

EXAMPLE 23 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
5 ingredients as shown in Table 23a. Process (iv) was followed for all compositions, using soybean 
lecithin (20% phospholipid, Avanti). The pH of all compositions was approximately 5. 

Table 23a 


Concentrate 
composition 

% w/w 

Components 
sonicated with lecithin 

Glyphosate 
a.e. • 

Lecithin 

MON 08 1 8 

Fluorad FC- 
135 

23.01 

20 

5.0 

2.0 


none 

23-02 

20 

4.0 

1.0 


none 

23-03 

20 

5.0 

2.0 


glyphosate 

23-04 

20 

4.0 

1.0 


glyphosate 

23-05 :. 

20 

5.0 

2.0 

5.0 

none 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
10 ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 16 days after planting ABUTH and 18 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 14 days after application. 

Formulations B and C were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 23b. 
15 Table 23b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

112 

33 

•53 

224 . 

58 

78 

336 

80 

89 

448 

79 

88 

Formulation C 

112 

49 

79 

224 

59 

94 

336 

84 • 

100 

448 

95 

100 

23-01 

112 

39 

66 

224 

63 

93 

336 

81 

98 

448 

86 

100 

23-02 

112 

29 

46 

224 

55 

83 

336 

79 

91 

448 

85 

95 
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Concentrate composition 

Glyphosatc rate 

% Inhibition 


g a.e./ha 

ABUTH 

ECHCF 

23-03 

112 

30 . 

59 


224 

60 

98 


336 

80 

100 


448 

81 

100 

23-04 

1 12 

26 

51 


224 ■ 

53 ' 

83 

■■ ■ ■ ,- . - . 

- - 336 ■ - 

76 : 

86 


448 

86 

99 

23-05 

1 12 

46 

51 


224 

59 

89 


336 

79 

96 


448 

89 

98 


. Concentrate composition 23-05 (5% lecithin, 2% MON 0818, 5% Fluorad FC-135) did not 
exhibit greater herbicidal effectiveness in this test than composition 23-01 lacking the Fluorad FC-135. 

EXAMPLE 24 

5 Aqueous spray compositions were prepared containing glyphosate IPA salt and excipient 

ingredients as" shown in Table 24a. Process (iii) was followed for all compositions, using soybean 
lecithin (20% phospholipid, Avanti). The pH of these compositions was not recorded. 

Table 24a 


Spray 

composition 

Lecithin 
g/l 

% w/w 

Components 
sonicated with lecithin 

Fluorad FC-135 

24-01 

2.5 


none 

24-02 

1.0 


none 

24-03 

0.5 


none 

24-04 

0.2 


none 

24-05 

0.1 


hone 

24-06 

2.5 

.0.25 

none 

24-07 

0.5 

0.05 

none 

24-08 

0.2 

0.02 

none 

24-09 

0.2 

0.02 

glyphosate 

24-10 

0.2 

0.02 

FC^135 

24-11. 

0.1 

0.01 

none 

24-12 

0.1 

0.01 

glyphosate 

24-13 

0.1 

0.02 

FC-135 

24-14 

0.5 

0.02 

none 

24-15 

0.5 

0.02 

glyphosate 

24-16 

0.5 

0.02 

FC-135 


10 Yellow nutsedge (Cyperus esculentus, CYPES) plants were grown and treated by the standard 

procedures given above. Applications of spray compositions were made 29 days after planting, and 
evaluation of herbicidal inhibition was done 33 days after application. 


99 


BNSDOCID: <WO 98171 13A1J_> 


wo 98/171 13 PCT/US97/19589 

In addition to compositions 24-01 to 24-16, spray compositions were prepared by tank mixing 
Formulations B and C with Fluorad FC-135 at various concentrations. Formulations B and C alone were 
applied as comparative treatments. Results, averaged for all replicates of each treatment, are shown in 
Table 24b. 


Table 24b 


Spray composition 

Glyphosate rate 
- g a,e./ha 

% Inhibition 

CYPES 

Formulation B 

400 

32 

750 

68 

1000 

70 

Formulation C 

400 

25 

750 

66 

1000 

89 

Formulation B 
+ Fluorad FC-135 0.25% w/v 

400 

49 

750 

75 . .. 

1000 

82 

Formulation B 
+ Fluorad FC-135 0.05% w/v 

400 

53 

750 

74 ' 

1000 

64 

Formulation B 
+ Fluorad FC-135 0.02% w/v 

400 

56 

750 

83 

1000 

83 

Formulation B 
+ Fluorad FC-135 0.01% w/v 

400 

61 

750 - - 

■ '67 

1000 

88 

Formulation C 
+ Fluorad FC-135 0.25% w/v 

400 

73 

750 

47 

1000 

79 

Formulation C 
+ Fluorad FC- 1 3 5 0.05% w/v 

400 

50 

750 

73 

1000 

81 

Formulation C 
+ Fluorad FC-135 0.02% w/v 

400 

41 

750 

79 

1000 

81 

Formulation C 
+ Fluorad FC-135 0.01% w/v 

400 

67 

750 

77 

1 AAA 

1 000 

72 

24-01 

400 

62 

750 

73 

1000 

100 

24-02 

400 

61 

750 

85 

1000 

92 

24-03 

400 

81 

750 

83 

1000 

87 


100 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

CYPES 

24-04 

400 

59 

750 

79 

1000 

79 

24-05 

400 

69 

750 

69 

1000 

■ 91 

24-06 

... - .^py- 

'75 

750 

80 

1000 

96 

24-07 

400 

65 

750 

69 

1000 

89 

24-08 

400 

67 

750 

69 

1000 

87 

24-09 

400 

76 

750 

77 

1000 

80 

24-10 

400 

71 

750 

75 

1000 

86 

24-11 

400 

69 

750 

77 

1000 

85 

24-12 

400 

59 

750 

85 

1000 

95 

24-13 . 

400 

61 

750 

75 

1000 

81 

24-14 

400 

64 

750 

83 

1000 

90 

24-15 

400 

53 

750 

81 

1000 

86 

24-16 

400 

85 

750 

86 

1000 

81 


The tank-mix treatments of this Example show surprisingly little effect on herbicidal 
effectiveness on CYPES of reducing Fluorad FC-135 concentration from 0.25% all the way down to 
0.01%. At this extraordinarily low concentration, the tank mix of Formulation B with Fluorad FC-135 
5 still performed equal or better than Formulation C alone. Lecithin alone was an unexpectedly effective 
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excipient for glyphosate in this test (see compositions 24-01 to 24-05) and the addition of Fluorad FC- 
135 to lecithin did not in every case give further enhancement of herbicidal efficacy. 

EXAMPLE 25 

Glyphosate-containing spray compositions were prepared by tank-mixing Formulation B with 
5 excipients as shown in Table 25. Soybean lecithin (20% phospholipid, Avanti) was used in the form of a 
10% dispersion prepared by sonication as in process (iii). 

Veivetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galh, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 21 days after planting ABUTH and 21 days after planting ECHCF, and 
10 evaluation of herbicidal inhibition was done 2 1 days after application. Results, averaged for all 
replicates of each treatment, are shown in Table 25. 

Table 25 


Glyphosate 
composition 

Glyphosate rate 
. g a.e./ha 

Additive 

Add. rate 

% w/v 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

56 



3 

17 

112 

7 

38 

224 

30 

58 

336 

60 

67 

None 

0 

MON 0818 

5.0 

7 

30 

Fluorad F0135 

5.0 

5 

3 

lecithin 

5.0 

0 

0 

Formulation B 

56 

MON 081 8 

f\ f\r\ c 

0.005 

0 

48 

1 12 

3 

60 

224 

53 

85 



O / 

Formulation B 

JO 


U.U i 

3 

50 

112 

10 

67 

224 

52 

87 

336 

67 

92 

Formulation B 

56 

MON 0818 

0.05 

7 

52 

112 

10 

67 

224 

60 

93 

336 

68 

96 

Formulation B 

56 

MON 0818 

0.1 

10 

55 

112 

12 

70 

224 

57 

97 

336 

80 

97 

Formulation B 

56 

MON 0818 

0.2 

10 

65 

112 

22 

70 

224 

58 

97 

336 

85 

97 

Formulation B 

56 

MON 0818 

0.5 

13 

65 

112 

33 

77 

224 

72 

99 

336 

88 

100 
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Glyphosate 
composition 

Glyphosate rate 
g a.e./ha 

Additive 

Add. rate 
% w/v 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

56 

MON 08 1 8 

1.0 

15 

68 

1 12 

55 

80 

224 

78 

98 

336 

95 

100 

Formulation B 

56 

MON 08 1 8 

2.0 

27 

75 

112 

62 

78 

224 " ■ 

- 83 

100 

336 

100 

99 

Formulation B 

56 

MON08I8 

5.0 

23 

55 

1 12 

53 

77 

224 

72 

90 

336 

97 

88 

Formulation B 

56 

Fluorad FC-135 

0.005 

2 

47 

1 12 

10 

50 

224 , 

25 

70 

336 

55 

78 

Formulation B 

56 

Fluorad FC-135 

0.01 

7 

40 

1 12 

15 

57 

224 

70 

67 

336 

80 

80 

Formulation B 

56 

Fluorad FC-135 

0.05 

2 

48 

1 12 

15 

57 

224 

70 

78 

336 

78 

88 

Formulation B 

56 

Fluorad FC-135 

0.1 

5 

. 45 

1 12 

18 

58 

224 

75 

87 

336 

80 

90 

Formulation B 

56 

Fluorad FC-135 

0.2 

12 

48 

112 

27 

60 

224 

75 

90 

336 

97 

93 

Formulation B 

56 

Fluorad FC-135 

0.5 

3 

47 

112 

12 

57 

224 

75 

80 

336 

78 

83 

Formulation B 

56 

Fluorad FC-135 

1.0 

5 

43 

112 

10 

52 

224 

77 

75 

336 

78 

77 

Formulation B 

56 

Fluorad FC-135 

2.0 

7 

42 

112 

10 

47 

224 

65 

65 

336 

72 

77 

Formulation B 

56 

Fluorad FC-135 

5.0 

2 

38 

112 

5 

47 

224 

63 

60 

336 

67 

63 
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Glyphosate 
composition 

Glyphosate rate 
g a.e./ha 

Additive 

Add. rale 
% w/v 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

56 

lecithin 

0.005 

. 0 

10 

1 12 

10 

45 

224 

67 . 

70 

336 

67 

. 77 

Formulation B 

56 

lecithin 

0.01 

2 

20 

1 12 

12 

• 47 ■ 

224 

63 

70 ■ 

336 

68 

85 

Formulation B 

56 

lecithin 

0.05 

3 

32 

112 

12 

52 

224 

63 

73 

336 

72 

82 

Formulation B 

56 

lecithin 

O.I 

8 

37 

112 

10 

50 

224 

65 

73 

336 

78 

83 

Formulation B 

56 

lecithin 

0.2 

5 

45 

1 12 

43 

63 

224 

68 

82 

336 

80 

92 

Formulation B 

56 

lecithin 

0.5 

13 

50 

112 

42 

65 

224 

67 

88 

336 

68 

87 

Formulation B 

56 

lecithin 

1.0 

13 • 

52 

1 12 

50 

72 

224 

67 . 

80 

336 

68 

88 . 

Formulation B 

56 

lecithin 

2.0 . 

10 

53 f 

1 12 

37 

72 li 

224 

72 

88 1 

336 

87 

97 1 

Formulation B 

56 

lecithin 

5.0 

10 

50 

1 12 

55 

73 

224 

72 

80 

336 

78 

95 


This test was an expanded rate titration study of MON 0818, Fluorad FC-135 and lecithin as 
tank-mix adjuvants for glyphosate as Formulation B. On ABUTH, the optimum adjuvant concentration 
was 2.0% for MON 0818, 0.2% for Fluorad FC-135 and 0.2% or higher for lecithin. On ECHCF, the 
optimum adjuvant concentration was 0.5% to 2.0% for MON 0818, 0.2% for Fluorad FC-135 and 2.0% 
for lecithin. 

EXAMPLE 26 

Aqueous spray compositions were prepared containing glyphosate IPA salt and excipient 
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ingredients as shown in Table 26a. Process (iii) was followed for all compositions, using soybean 
lecithin (20% phospholipid, Avanti). The pH of all compositions was adjusted to approximately 7. 


Table 26a 


Spray 

composition 

Lecithin 

% w/w 


A £»t*/^c/^! linn 

26-01 



rt 1 

26-02 




26-03 



u.uz 

26-04 


U. 1 

U. 1 

26-05 




26-06 


u.u/ 

n no 

26-07 

1 .0 


A 1 n 
U. 1 u 

26-08 

1 .0 

U. 1 u 

A 1 A 

26-09 

] .0 



26-10 

1.0 

0 1 0 


26-1 ] 

0.5 



26-12 

0.5 


0.05 

26-13 

0.5. 

0.05 


26-14 

0.5 

0.05 

0.05 

26-15 

0.2 



26-16 

0.2 


0.02 

26-17 

0.2 

0.02 


26-18 

0.2 

0.02 

0.02 


5 Velvetleaf (Abutilon theophrasti, ABUTH), Japanese millet (Echinochloa crus-galli, ECHCF) 

and prickly sida (Sida spinosa, SIDSP) plants were grown and treated by the standard procedures given 
above. Applications of spray compositions were made 16 days after planting ABUTH, 19 days after 
planting ECHCF, and 26 days after planting SIDSP. Evaluation of herbicidal inhibition was done for 
ABUTH and ECHCF 15 days after application and for SIDSP 21 days after application. 

10 In addition to compositions 26-01 to 26-18, spray compositions were prepared by tank mixing 

Formulations B and C with Fluorad FC-135 at various concentrations. Formulations B and C alone were 
applied as comparative treatments. Results, averaged for all replicates of each treatment, are shown in 
Table 26b. 


Table 26b 


Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

SIDSP 

Formulation B 

150 

37 

71 

57 

250 

57 

79 

69 

400 

74 

86 

80 

500 

79 

89 

74 

Formulation C 

150 

48 

42 

58 

250 

71 

80 

81 

400 

88 

100 

88 

500 

92 

100 

86 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

SIDSP 

Formulation B 
+ Fluorad FC- 1 35 0. 1 % w/v 

150 

87 

62 

66 

250 

87 

96 

70 

400 

91 

94 

75- 

Formulation B 
+ Fluorad FC-135 0.05% w/v 

150 

61 

48 

65 

250 

81 

69 

71 

400 

90 

91 

67 

Formulation B 
+ Fluorad FC-135 0.02% w/v 

. ... 

58 

■ 32 

■ 62 

250 

75 

49 

51 

400 

81 

83 

■ 73 - -- • 

Formulation C 
+ Fluorad FC- 135 0.1 % w/v 

150 

78 

61 

76 

250 

79 

77 

81 

400 

93 

100 

78 

Formulation C 
+ Fluorad FC-135 0.05% w/v 

150 

43 

86 

69 

250 

79 

100 

80 

400 

95 

98 

84 

Formulation C 
+ Fluorad FC-135 0.02% w/v 

150 

39 

56 

77 

250 

77 . 

100 

86 

400 

88 

100 

80 

26-01 

150 

63 

48 

49 

250 

70 

69 

66 

400 

85 

84 

63 

26-02 

150 

32 

36 

55 

250 

64 

74 

65 

400 

77 

92 

69 

26-03 

150 

30 

78 

51 

250 

59 

79 

66 

400 

83 

93 

74 

26-04 

150 

86 

50 

65 

250 

74 

98 

71 

400 

81 

89 

75 

26-05 

150 

85 

55 

60 

250 

81 

75 

73 

400 

82 

81 

64 

26-06 

150 

61 

67 

45 

250 

66 

78 

61 

400 

83 

77 

67 

26-07 

150 

46 

38 

44 

250 

56 

85 

64 

400 

75 

96 

78 

26-08 

150 

88 

63 

70 

250 

87 

73 

79 

400 

91 

82 

75 

26-09 

150 

63 

72 

61 

250 

87 

73 

71 

400 

89 

87 

80 

26-10 

150 

81 

72 

61 

250 

85 

62 

82 

400 

87 

89 

76 
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Spray composition 

Glypliosatc rate 
g a.c./ha 

% Inhibition 

ABU Til 

ECHCI" 

SI DSP 

26- 1 1 

150 

54 

57 

68 

250 

80 

90 

74 

400 . 

84 

95 

66 

26-12 

150 

27 

53 

47 

250 

57 

71 

67 

400 

72 

91 

70 

26-13 ' ' ' 

"150 


59 

64 

250 

80 

84 

80 

400 

89 

76 

77 

26-14 

150 

84 

52 

68 

250 

88 

69 

75 

400 

90 

84 

66 

26-15 

150 

51 

57 

55 

250 

81 

55 

71 

400 

88 

83 

69 

26-16 

150 

40 

68 

46 

250 

74 

89 

60 

400 

77 

98 

63 

26-17 

150 

64 

44 

58 

250 

80 

93 

81 

400 

87 

99 

69 

26-18 

150 

64 

87 

50 

250 

77 

75 

70 

400 

90 

89 

50 


This lest was designed in part to explore the relative contribution of Fluorad FC-135 and lecithin 
to the herbicidal effectiveness of glyphosate compositions comprising both of these excipient substances. 
Fluorad FC-135 was applied as sole excipient at concentrations of 1.0%, 0.5% and 0.2% (see lank-mix 
treatments with Formulation B). Lecithin was applied as sole excipient at the same three concentrations 
in compositions 26-09, 26-1 1 and 26-15. Combinations of the two excipients at equal concentrations 
were applied in corresponding compositions 26-10, 26- 1 3 and 26- 1 7. The data are highly variable but an 
overall trend can be discerned. When only one of the two excipients was present, herbicidal 
effectiveness tended to drop off as the concentration of that excipient was reduced. When both 
e.Kcipients were present, there was scarcely any decline in herbicidal effectiveness as excipient 
concentration was reduced. Although averages of data from three glyphosate rates across three species 
can be misleading, it is helpful in this case to reduce the mass of individual data to the following such 
averages of percent inhibition: 

Glyphosate (Formulation B) 68% 
Glyphosate + 0.1% Fluorad FC-135 81% 
Glyphosate + 0.05%) Fluorad FC-135 71% 
Glyphosate -f 0.02%, Fluorad FC- 1 35 63% 
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Glyphosate + 0.1% lecithin 

76% 

Glyphosaic + 0.05% lecilhin 

74% 

Glyphosaie + 0.02% lecithin 

68% 

Glyphosale + 0. 1 % Fiuorad FC- 135 h- 0. 1 % lecithin 

77% 

Glyphosatc + 0.05% Fiuorad FC-135 + 0.05% lecithin 

76% 

Glyphosaie + 0.02% Fiuorad FC-135 + 0.02% lecithin 

75% . 

Glypliosate commercial standard (Formulation C) 

73% ■ ' 

Thus, when both excipients are used together, a fivefold decrease in excipient concenlralion 


results in a decline in overall herbicidal effectiveness of only 2 percentage points, still retaining overall 
effectiveness at least equal to that of the commercial standard. 

EXAMPLE 27 

Glyphosate-containing spray compositions were prepared by tank-mixing Formulations B with 
excipients as shown in Table 27. Soybean lecithin (20% phospholipid, Avanti) was used in the form of a 
10% dispersion prepared by sonication as in process (iii). 

Velvelleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spra\ 
compositions were made 1 9 days after planting ABUTH and 1 5 days after planting ECHCF, and . 
evaluation of herbicidal inhibition was done 19 days after application. Results, averaged for all 
replicates of each treatment, are shown in Table 27. 

Table 27 


Glypiiosate 
composition 

Glypiiosate rate 
g a.e./ha 

Additive 

Additive rate 
% v/v 

% inhibition 

ABUTH 

ECHCF 

Formulation B 

56 

none 


0 

3 

1 12 

5 

13 

224 

40 

40 

336 

83 

77 

Formulation B 

56 

^ Fiuorad FC-135 

0.005 

0 

7 

1 12 

3 

10 

224 

45 

53 

336 

58 

78 

Formulation B 

56 

Fiuorad FC-135 

0.01 

G . 

8 

112 

2 

12 

224 

45 

60 

336 

67 

87 

Formulation B 

56 

Fiuorad FC-135 

0.05 

2 

8 

1 12 

20 

23 

224 

72 

88 

336 

90 

93 

Formulation B 

56 

Fiuorad FC-135 

0.1 

'> 

10 

112 

^ -» 

38 

224 

73 

88 

336 

93 

92 


108 


wo 98/17113 


PCT/US97/19589 


Glyphosate 
composition 

Glyphosate rate 
g a.e./lia 

Additive 

Additive rate 

% v/v 

% Inhibition 

ABUTH 

ECFICF 

Formiilaiion B 

56 

Fluorad FC-135 

0.2 

10 

1 7 

112 

-I -» 

47 

224 

77 

85 

336 

^3 

92 ■ 

Formiiiaiioii B 

56 

Fluorad FC-135 

0.5 

7 

13 

112 

37 

37 

224 

80 

85"" 

336 

96 

95 

Fomuilalion B 

56 

Fluorad FC-135 

1.0 

-> 

7 

1 12 

27 

35 

224 

72 

87 

336 

88 

92 

Formulation B 

56 

Fluorad FC-135 

2.0 

0 

0 

1 12 

27 

18 

224 

72 

75 

336 

87 

87 

Formulation B 

56 

Fluorad FC-135 

5.0 

0 

0 

1 12 

12 

13 

224 

43. 

50 

336 

58 

53 

Formulation B 

56 

lecithin/FC-135 (1:1) 

0.005 

0 

2 

1 12 

7 

13 

224 

65 

63 

336 

83 

82 

Formulation B 

56 

lecitliiii/FC-135 (1:1) 

0.01 

0 

0 

112 

3 

10 

224 

42 

63 

336 

73 

82 

Formulation B 

56 

lecitliin/FC-135 (1:1) 

0.05 

0 

0 

1 12 

42 

13 

224, 

68 

73 

336 

98 

73 

Formulation B 

56 

lccithin/FC-135 (1:1) 

0.1 

0 

0 

1 12 

37 

20 

224 

62 

68 

336 

94 

77 

Formulation B 

56 

lecithin/FC-135 (1:1) 

0.2 

0 

2 

1 12 

33 

28 

224 

67 

68 

336 

100 

78 

Formulation B 

56 

lecithin/FC-135 (1:1) 

0.5 

7 

0 

1 12 

40 

18 

224 

68 

68 

336 

90 

73 

Formulation B 

56 

lecithin/FC-135 (1:1) 

1.0 

17 

"< 

1 12 


43 

45 

224 


83 

88 

336 


95 

94 
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Glypliosalc 
composiiion 

Glyphosate rate 
g a.e./ha 

Additive 

Additive rave 

% v/v 

% Inhibition 

ABUTM 

LCHCF 

Formulation B 

56 

lecilhin/FC-135 (1:1) 

2.0 

10 • 

23 •■ 

1 12 

32 

42 

224 

63 

73 

336 

88 

87 

Formulation B 

56 

, lecithin/FC-135 (1:1) 

5.0 

2 

3 

112 

18 

28 

- 224 • 

50 

■ 72" 

336 

85 

87 

Formulation B 

56 

lecithin 

0.005 

2 

-> 

1 12 

3 

10 

224 

45 

50" 

336 

58 

72 

Formulation B 

56 

lecithin 

0.01 

0 

1 

112 

2 

12 

224 

40 

52 . 

336 

65 

75 

Formulation B 

56 

lecithin 

0.05 

2 


1 12 

0 

10 

224 

40 

45 

336 

57 

70 

Formulation B 

56 

lecithin 

0.1 

2 

7 

• i 12 

7 ■ 

13 

224 

J.I 

37 

336 

48 

67 

Formulation B 

56 

lecithin 

0.2 

3 

~t 

112 

3 

13 

224 

32 

35 

336 

47 

68 

Formulation B 

56 

lecithin 

0.5 

2 

3 

1 12 

8 

15 

224 

47 

53 

336 

67 

65 

Formulation B 

56 

lecithin 

1.0 

2 

5 

1 12 

10 

15 

224 

33 

55 

336 

70 

77 

Formulation B 

56 

lecithin 

2.0 

5 

8' 

112 

12 

17 

224 

48 

52 

336 

68 

77 

Formulation B 

56 

lecithin 

5.0 

5 

17 

1 12 

23 

17 

224 

52 

55 

336 

73 

78 


This tank-mix study more clearly demonstrates the surprising interaction seen in Example 26 
between lecithin and Fhiorad FC-135 as excipients for glyphosate. For example, glyphosate alone over 
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four rates gave average inhibition of ABUTH or32%. Adding Fluorad FC- 135 at a conceniralion of 
0.5% boosted the average inhibition to 55%, but adding lecithin at the same concentration did not raise 
average inhibition above 32%. A 1:1 combination of both excipients at the same total concentration 
gave an average inhibition of 5 1 %. At a concentration of 0. 1 %. Fluorad FC- 135 gave average inhibition 
0150%, lecithin 21% (i.e. a reduction in effectiveness of glyphosaie) and the 1:1 combination 48%. 
Thus, as in Example 26, the decline in herbicidal effectiveness with reducing excipient rate was much 
less pronounced with the combination than with either excipient on its own. 

EXAMPLE 28 

Aqueous concentrate compositions were prepared containing giyphosate IPA salt and excipient 
ingredients as shown in Table 28a. Process (i) was followed for compositions 28-01 to 28-06. F^rocess 
(iv) was followed for compositions 28-07. to 28-1 1, using soybean lecithin (20% phospholipid. Avanti). 
For compositions 28- 1 2 and 28- 1 3, process (iv) was also used, but Aerosol OT was the aggregate- - 
forming material employed in place of lecithin. The pH of all compositions was approximately 5. 

Table 28a 


Concentrate 
composition 

% w/w 

(*) Other 
components 

Glyphosaie 
a.e. 

Lecithin 

Fluorad 
FC-135 

MON 0818 

Other (*) 

28-01 

20 




10 , 

PVA 

28-02 

20 


5.0 


1.0 

PVA 

28-03 

20 


2.0 


1.0 

PVA 

28-04 

20 


1.0 


1.0 

PVA 

28-05 

20 




0.5 

Kelzan 

28-06 

20 


2.0 


0.5 

Kelzan 

28-07 

20 

2.0 


. 0.04 



28-08 

20 

2.0 

2.0 

0.04 



28-09 

20 

2.0 

2.0 

0.02 



28-10 

20 

2.0 


0.04 

25.0 

Silwet 800 

28-1 1 

20 

2.0 

2.0 

0.04 

25.0 

Silwet 800 

28-12 

20 




5.0 

Aerosol OT 

28-13 

20 




5.0 + 25.0 

Aerosol OT + 
Silwet 800 


20 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochioa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 1 4 days after planting ABUTH and I 7 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 38 days after application. 

Formulations B and C were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 28b. 
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Coiicenlrate composilioii 

Glyphosate rate 

% Inhibition 


g a.e./ha 

ABUTH 

ECHCF 

l orin Illation B 

56 

0 

8 


1 12 

4 

33 


224 

45 

40 


336 

69 

65/ 

Formulation C 

56 

0 

1 0 


M2 

5 

43 


224 

68 

73 


336 

87 " 

94 

28-01 

1 12 

0 

40 


224 

50 

76 


336 

76 

85 

28-02 

1 12 

1 



224 

30 

70 


336 

69 

96 

28-03 

1 12 


35 


224 

35 

58 


336 

65 

84 

28-04 

1 12 

1 
1 



224 

70 

60 


336 

69 

85 

28-05 

1 12 

1 

35 


224 

63 

68 


336 

80 

88 

28-06 

i 12 

0 

25 


224 

40 

55 


336 

66 

73 

28-07 

1 12 

1 i 

35 • 


224 

45 

68 


336 

65 

86 

28-08 

1 12 

9 

38 


224 

65 

60 


336 

66 

75 

28-09 

1 12 

10 

33 


224 

56 

60 


336 

78 

75 

28-10 

112 

30 

5 


224 

79 

30 


336 

90 

35 

28- 11 

1 12 

60 

5 


224 

79 

33 


336 

96 

30 

28-12 

1 12 

8 

1 1 


224 

53 

40 


336 

66 

64 

28-13 

112 

40 

6 


224 

91 

33 


336 

98 

38 


1 12 
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Concentrate composilionb 28-08 and 28-09 did not in this test exhibit herbicidal effectiveness 
equal to Formulation C. 

EXAMPLE 29 

Aqueous spray compositions were prepared containing glyphosate \ PA sail and excipient 
ingredients as shown in Table 29a. Process (iii) was followed for all compositions, using soybean 
lecithin (20% or 45% phospholipid as indicated below, both sourced from Avanti). The pH of all 
compositions was adjusted to approximately 7. 

Table 29a 


Spray 

composition 

Lecithin 

% w/w 


phospholipid % 

Fluorad FC-135 

29-01 

0.25 

20 


29-02 

0.05 

20 


29-03 

0.02 

20 


29-04 

0.01 

20 


29-05 

0.25 

20 

0.25 

29-06 

0.05 

20 

0.05 

29-07 

0.02 

20 

0.02 

29-08 

0.01 

20 

0.01 

29-09 

0.25 

45 


29-10 

0.05 

45 


29-1 1 

0.02 

45 


29-12 

0.01 

.45 


29-13 

0.25 

45 . 

0.25 

29-14 

0.05 

45 

0.05 

29-15 

0.02 

45 

0.02 

29-16 

0.01 

45 

0.01 


Yellow nulsedge (Cyperus escidentus, CYPES) plants were grown and treated by the standard 
procedures given above. Applications of spray compositions were made 27 days after planting CYPES. 
Evaluation was done 27 days after application. 

In addition to compositions 29-01 to 29-! 6, spray compositions were prepared by tank mixing 
15 Formuiations B and C with Fluorad FC-135 at various concentrations. Formulations B and C were 

applied as comparative treatments. Results, averaged for all replicates of each treatment, are shown in 


Table 29b. 

Table 29b 


Spray composition 

Giyphosate rate 
g a.e./ha 

%^lnhibition 

CYPES 

Formulation B 

500 

25 

800 

41 

1200 

59 
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Spray composiiion 

Glyphosate rale 
g a.e./ha 

% Inhibition 

CYPES 

Formulation C 

500 

29 

800 

43 

1200 

62 

Formiilalion B 
+ Fluorad I-C-135 0.25% vv/v 

500 

60 

800 

57 

1200 

79 

Formulation B 
+ Fluorad FC- 135 0.05% w/v 

500 

' " ■ 63 " ' 

800 

54 

1200 

65 

Formulation B 
+ Fluorad FC-135 0.02% w/v 

500 

50 

800 

71 

1200 

60 

Formulation B 
+ Fluorad FC- 135 0.0 1% w/v 

500 

27 

800 

35 

1200 

81 

Formulation C 
+ Fluorad FC-135 0.25% w/v 

500 

41 

800 

72 

1200 

75 

Formulation C 
+ Fluorad FC- 135 0.05% w/v 

500 

52 

800 

43 

1 200 

63 

Formulation C 
+ Fluorad FC-135 0.02% w/v 

500 

76 

800 

72 

1 200 

82 

Formulation C 
+ Fluorad FC-135 0.01% w/v 

500 

38 

800 

59 

1200 

72 

29-01 

500 

51 

800 

70 

1200 

64 

29-02 

500 

58 

800 

69 

1200 

• 77 

29-03 

500 

49 

800 

67 

1 200 

85 

29-04 

500 

51 

800 

76 

1200 

77 

29-05 

500 

37 

800 

73 

1200 

100 

29-06 

400 

72 

750 

62 

1000 

67 

29-07 

400 

68 

750 

75 

1000 

86 
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Spray coiripositioii 

Glyphosate rate 
g a.e./iia 

% Iniiibilion 

CVPES 

29-08 

400 

59 

750 

78 

1000 

88 

29-09 ■ 

400 

.72 

750 

80 

1000 

88 

29-10 

400 

67 

750 

77 

1000 

89 

29- 1 1 . 

400 

67 

750 

. 75 

1000 

66 

29-12 

400 

• 55 

• 750 

■75 

1000 

83 

29-13 

400 

■ 33 

750 

59 ■ . 

1000 

73 

29-14 

400 

63 

750 

77 

'000 

76 

29- 1 5 

400 

■ 35 

750 

75 

1000 

88 

29-16 

400 

77 

750 

66 

1000 

86 . 


This test was conducted to investigate the effect of phospholipid content of lecithin on herbicidal 
efficacy of lecithin-containing glyphosate compositions. No clear pattern emerged from this study, but 
overall it appeared that the crude lecithin (20% phospholipid) provided greater herbicidal effectiveness 
5 on CYPES than the de-oiled lecithin (45% phospholipid), suggesting that the oil present in crude lecithin 

might be having an adjuvant effect on this species. 

EXAMPLE 30 

Aqueous spray compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 30a. Process (iii) was followed for all compositions, using soybean 
10 lecithin (20%, 45% or 95% phospholipid as indicated below, all sourced from Avanti). The pH of all 

compositions vvas adjusted to approximately 7. 

Table 30a 


Spray 

composition 

Lecithin 

% w/w 


phospholipid % 

Fluorad FC-135 

30-01 

. 0.5 

20 


30-02 

0.2 

20 
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Sorav 

composition 

Lecithin 

% w/vv 

g/I 

phospholipid % 

Fluorad FC-i35 

30-03 

0-1 

20 


30-04 

0.5 

45 


30-05 

0.2 

45 


30-06 

0.1 

45 


30-07 

0-5 

95 


30-08 

0.2 

95 


30-09 

O.I 

95 


30-10 

0.5 

20 

0.05 

30-11 

0.5 

45 

0.05 

30-12 

0.5 

95 

0.05 

30-13 

0.2 

20 

0.02 

30-14 

0.2 

45 

0.02 

30-15 

0.2 

95 

0-02 

30-16 

0.1 

20 

0.01 

30-17 

0.1 

45 

0.01 

30-18 

0.1 

95 

0.01 


Velvetleaf (Abulilon theophrasti, ABUTH), Japanese millet (Fxhinochloa crus-galii, ECHCF) 
and prickly sida (Sida spinosa. Si DSP) plants were grown and treated by the standard procedures given 
above. Applications of spray compositions were made 1 7 days after planting ABUTH, 19 days after 
5 planting ECHCF, and 23 days after planting SIDSP. Evaluation of herbicidal inhibition was done 15 

days after application. 

In addition to compositions 30-01 to 30-18, spray compositions were prepared by tank mixing 
Formulations B and C with Fluorad FC-135 at various concentrations. Formulations B and C alone were 
applied as comparative treatments. Results, averaged for all replicates of each treatment, are shown in 
10 Table 30b. 


Table 30b 


Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

SIDSP 

Formulation B 

100 

10 

25 

33 

200 

22 

29 

49 

300 

50 

62 

61 

400 

62 

62 

64 

Formulation C 

100 

14 

40 

34 

200 

53 

98 

66 

300 

74 

100 

84 

400 

86 

100 

93 

Formulation B 
+ Fluorad FC-135 0.05% w/v 

100 

18 

25 

34 

200 

50 

58 

52 

300 

68 

83 

70 

Formulation B 
+ Fluorad FC-135 0.02% w/v 

100 

10 

21 

29 

200 

64 

40 

46 

300 

79 

62 

64 
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Spray coiiiposilion 

Glyphosate rate 

% inhibition 


a.e./ha 



CI p 

oi L/ol 

Formulation B 

100 

\(\ 

7 ] 
Z 1 

->H 

+ Fluorad FC-135 0.01% vv/v 

200 


O 7 

Z / 

HH 


300 

73 

74 

60 

Formulation C 

100 

OJ 

3 J 

Jo 

+ Fluorad FC-135 0.05% w/v 

200 


77 

A-\ 


300 

94 

99 

7*1 

Formulation C 

too 

Oo 

Oil 

A 1 

+ Fluorad FC-135 0.02% w/v 

200 


"J 

AA 
OO 


300 

O J 


70 

Formulation C 

100 


A7 

3 J 

+ Fluorad FC-135 0.01% w/v 

200 


00 

w 

A 1 
0 1 


300 

8 1 

QQ 

o J 

30-01 

100 

JZ 

7 A 
Zo 

lO 
JV 


200 

/ J. 

OU 

< A 
JO 


300 

OH 

77 

' z 

AO 
OV 

30-02 

100 

1 H 

7 "5 
Z_) 



200 

70 

4Z 

OJ 


300 


7zl 

Afi 
Oo 

30-03 

100 

0 

7 s 
Z J 

Hi 


200 


/I 7 



300 



77 
/ Z 

30-04 

100 

7Q 

"5 1 

4Z 


200 


A •^ 

0 J 

AH 
OU 


300 



71 

' J 

30-05 

100 

1 H 

77 

/I 1 


200 


J) J 

AA 
OO 


300 

8 1 

QX 

V o 

70 

30-06 

100 

0 

7 A 
ZD 

70 
ZV 


200 

47 

HO 

J / 


300 

69 

7 1 

7 1 

30-07 

1 00 


• 2"^ 

jU 


200 

7'? 


AO 
OV 


300 

8^ 

o u 

67 

30-08 

100 

H 1 

Z_) 

J J 


200 

^7 

J o 

AO 
OV 


300 

76 

46 

S4 

OH 

30-09 

100 

'\1 
-> 

1 7 

4^ 
H J 


200 

60 

"^7 

A7 
o / 


300 

78 

77 

7^ 

/ J 

30-10 

100 

sx 

77 

AO 
O^ 


200 

0 1 

4'^ 

70 


300 

93 


77 

30-11 

100 

oo 

J O 

A7 
Oj 


200 

91 

79 

69 


300 

91 

84 

84 

30-12 

100 

61 

27 

67 


200 

90 

72 

77 


300 

93 

83 

84 
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Spray composition 

Glypliosale rate 
g a.e./iia 

% Inhibition 

ABUTH 

ECIICF 

SIDSP 

30-13 

100 

61 

24 

5 1 

200 

88 

48 

69 

300 

94 

54 

75 

30-14 

100 

66 

, 25 

56 

200 

90 

49 

72 

300 

93 

73 

85 

30-15 

100 

63 

23 

6i 

200 

88 

33 

72 

300 

95 

75 

81 

30-16 

1 00 

75 

25 

• 56 

200 

87 

37 

74 

300 

93 

71 

77 

30-17 

100 

63 

17 

59 

200 

92 

27 

73 

300 

92 

83 

78 

30-18 

1 00 

67 

22 

53 

. 200 

91 

38 

68 

300 

91 

46 

77 


in general, across the three species included in this test, compositions containing the 45% 
phospholipid grade of soybean lecithin provided slightly greater herbicidal effectiveness than those 
containing the 20% grade. Any further improvement obtained by using the 95% grade was minimal and 
5 would likely not justify the considerably increased cost of this grade. The data of this test clearly show a 
non-additive interaction between lecithin and Fluorad FC-135. To take just one example for illustration, 
glyphosaie alone (Formulation B) at 200 g a.e./ha gave 22% inhibition of ABUTH, 29% inhibition of 
ECHCF and 49% inhibition of SIDSP. Adding 0.02% Fluorad FC- 135 brought these percentage 
inhibitions to 64%, 40% and 46% respectively. Alternatively, adding the 45% grade of lecithin at 0.02% 

10 (composition 30-05) resulted in percentage inhibitions of 32%, 35% and 36%) respectively. Adding both 
these excipients, each at 0.02% (composition 30-14) gave percentage inhibitions of 90%, 49% and 72% 
respectively. Even adding both excipients so that the total excipient concentration was 0.02% 
(composition 30-17) resulted in percentage inhibitions of 92%), 27% and 73% respectively. Thus at least 
on the broadleaf species (ABUTH and SIDSP) there is strong evidence of a synergistic interaction 

15 between these two excipient substances. 

EXAMPLE 31 

Aqueous spray compositions were prepared containing glyphosaie IPA salt and excipient 
ingredients as shown in Table 31a. Process (iii) was followed for all compositions, using lecithin (20% 
or 95%) phospholipid from soybean, or 95% phospholipid from egg yolk, all sourced from Avanti). The 
20 pH of all compositions was adjusted to approximately 7. 
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Table 31a 


Spray 

composition 

Lecithin 

% w/vv 

g/l 

phospho- 
lipid % 

source 

Fluorad FC- 
135 

Fluorad FC- 

754 

31-01 

0.05 

95 

egg yolk 



31-02 

0.02 

95 

egg yolk 



31-03 

0.01 

95 

egg yolk 



3 1 -04 

0.05 

95 

soybean 



31-05 

0.02 

95 

soybean 



31-06 

0.01 

95 

soybean 



31-07 

0.05 

95 

egg yolk 

0.05 


31-08 

0.02 

95 

egg yolk 

0.02 


31-09 

0.01 

95 

egg yolk 

0,01 


31-10 

0.05 

95 

soybean 

0.05 


31-11 

0.02 

95 

soybean 

0.02 


31-12 

0.01 

95 

soybean 

0.01 


31-13 

0.05 

20 

soybean 


0.05 

31-14 

0.02 

20 

soybean 


0.02 


Velvellear(Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECMCF) plants were grown and treated by the standard procedures given above. Applications of spray 
5 compositions were made 18 days after planting ABUTH and 19 days after planting ECHCF, and 
evaluation ofherbicidal inhibition was done 15 days after application. 

In addition to compositions 31-01 to 31-14, spray compositions were prepared by tank mixing 
Formulations B and C with Fluorad FC-135 or Fluorad FC-754 at various concentrations. Formulations 
B and C alone were applied as comparative treatments. Results, averaged for all replicates of each 
10 treatment, are shown in Table 31b. 


Table 31b 


Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

100 

1 

27 

200 

6 

28 

300 

21 

35 

400 

31 

46 

Formulation C 

100 

10 

31 

200 

28 

36 

300 

62 

66 

400 

77 

74 

Formulation B 
+ Fluorad FC-135 0.05% w/v 

100 

19 

24 

200 

37 

40 

300 

62 

52 

Formulation B 
+ Fluorad FC- 1 35 0.02% w/v 

100 

7 

13 

200 

42 

27 

. 300 

56 

57 
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Spray composition 

Glyphosaie rate 
g a.e./ha 

% liihibilion 

ABum 

ECIICF 

Form u Union B 
+ Fluorad PC- 135 0.01% w/v 

100 

23 

19 

200 

43 

24 

300 . 

60 

40 

I- orin Illation B 
+ Fkiorad PC- 754 0.05% w/v 

100 

19 

23 

200 

41 

33 

300 

■ 67 

62 

Forniulatioh B 
+ Fluorad FC-754 0.02% w/v 

100 

''""1 2 

19 

200 

31 

44 

300 

61 

45 

l ormiilation C 
+ Fluorad PC- 1 35 0.05% w/v 

100 

37 

39 

200 

49 

43 

300 

66 

62 

Formulation C 
+ Fkiorad FC-1 35 0.02% w/v 

100 

18. 

31 

200 

47 

44 

300 

68 

49 

Formulation C 
+ Fluorad FC- 1 35 0.0 ! % w/v 

100 

26 

27 

200 

36 

44 

300 

54 

82 

Formulation C 
+ Fluorad PC-754 0.05% w/v 

100 

34 

32 

200 

47 

37 

300 

62 

62 

Formulation C 
+ Fkiorad FC-754 0.02% w/v 

100 

28 

32 

200 

; 45 

60 

300 

43 

75 

31-01 

100 

16 

36 

200 

54 

56 

300 

66 

61 

3 1 -02 

100 

23 

43 

200 

45 

45 

300 

65 

51 

3 1 -03 

100 

31 

35 

200 

37 

45 

300 

53 

60 

31-04 

100 

24 

35 

200 

43 

43 

300 

78 

50 

31-05 

100 

24 

36 

200 

45 

44 

300 

58 

66 

31-06 

100 

31 

24 

200 

46 

34 

300 

52 . 

51 

31-07 

100 

49 

33 

200 

65 

39 

300 

73 

63 

31-08 

100 

48 

25 

200 

70 

49 

300 

73 

69 
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Spray composition 

G a.eVha 

% Inhibition 

ABUTH 

ECl-ICF 

31-09 

100 


^ / 

200 

59 

53 

300 

71 

84 

31-10 

100 

60 

30 

200 

64 

89 

300 

75 

99 

31-11 

100 

47 

S 1 

200 

66 

65 

300 

80 

78 

31-12 

100 

49 

39 

200 

60 

59 

300 

67 

84 

31-13 

100 

50 

30 

200 

70 

51 

300 

68 

66 

31-14 

100 

54 

33 

200 

61 

44 

300 

79 

66 


In this test, glyphosate compositions containing egg yolk lecithin (31-01 to 3 1 -03) performed 
similarly to those containing soybean lecithin (3 1 -04 to 3 1-06) on ABUTH .but were generally more 
effective than those containing soybean lecithin on ECHCF, at least in the absence of Fluorad FC-135 
5 Addition of Fluorad FC-135, as in compositions 3 1-07 to 31-12, enhanced effectiveness of all 
compositions. 

EXAMPLE 32 

Aqueous spray compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 32a. Process (iii) was followed for all compositions, using soybean 
10 lecithin (20% phospholipid, Avanti). The pH of all compositions was adjusted to approximately '7. 

Table 32a 


Spray 

composition 

Lecithin 
g/l 

% w/w 

Type of 
fluoro-organic 

fluoro-organic 

32-01 

0.20 


none 

32-02 

0.20 

0.02 

Fluorad FC-135 

32-03 

0.20 

0.02 

Fluorad FC-43 ! 

32-04 

0.20 

0.02 

Fluorad FC-751 

32-05 

0.20 

0.02 

Fluorad FC-170C 

32-06 

0.20 

0.02 

Fluorad FC- 171 

32-07 

0.20 

0.02 

Fluorad FC-754 

32-08 

0.50 


none 

32-09 

0.10 


none 

32-10 

0.04 


none 

32-1 1 

0.02 


none 
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Velvelleaf (Abutilon theophrasli, ABUTM), Japanese millet (Echinochloa crus-galli. ECHCF) 
and prickly sida (Sida spinosa. SI DSP) plants were grown and treated by the standard procedures given 
above. Applications of spray compositions were made 18 days after planting ABUTM and ECHCF, and 
27 days after planting Si DSP. Evaluation of herbicidal inhibition was done 15 days after application. 

In addition to compositions 32-01 to 32-1 I, spray compositions were prepared b\ tank mixing 
Formulations B and C with various fluoro-organic surfactants of the Fluorad range, all 'ai 0.02%. 
Formulations B and C alone were applied as comparative treatments. Results, averaged for all replicates 
of each treatment, are shown in Table 32b. 

Table 32b 


Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

SIDSP 

Formulation B 

150 

8 

35 

35 

250 

21 

47 

37 

350 

31 

36 

56 

450 

57 

52 

64 

Formulation C 

150 

29 

69 

49. 

250 

55 

90 

67 

350 

75 

91 

75 

450 

82 

91 

85 

Formulation B 
+ Fluorad FC- 1 35 0.02% w/v 

150 

17 

43 

36 

250 

39 

58 

53 

350 

52 

53 

68 

Formulation B 
+ Fluorad FC-170C 0.02% w/v 

150 

13 

25 

32 

250 

31 

47 

36 


3 1 

85 

61 

Formulation B 
+ Fluorad FC-171 0.02% w/v 

150 

8 

52 

15 

250 

10 

47 

44 


1 5 

58 

55 

Formulation B 
+ Fluorad FC-431 0.02% w/v 

I 50 

14 

36 

34 

250 

2 J 

C 

DJ 

3 J 

jjyj 

37 

61 

62 

Formulation B 
-f Fluorad FC-751 0.02%)w/v 

150 

12 

29 

29 

250 

30 

38 

41 

350 

43 

36 

58 

Formulation B 
+ Fluorad FC-754 0.02%) w/v 

150 

21 

27 

-» -> 

250 

31 

36 

49 

350 

38 

51 

59 

Formulation C 
+ Fluorad FC-135 0.02%) w/v 

150 

35 

31 

46 

250 

66 

87 

58 

350 

78 

99 

80 

Formulation C 
+ Fluorad FC-170C 0.02% w/v 

150 

29 

68 

41 

250 

54 

78 

61 

350 

59 

86 

78 

Formulation C 
+ Fluorad FC-l7i 0,02% w/v 

150 

20 

96 

35 

250 

37 

99 

62 

350 

55 

100 

65 
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Spray composition 

Glyphosaie rale 

% inhibition 


g a.e./ha 

ABUTII 

ECHCF 

SIDSP 

Formulation C 

150 

20 

94 

4 1 

-f riuorad FC-43 1 0.02% vv/v 

250 

51 

85 

68 


350 

66 

97 

74 

Formulation C 

150 

15 

67 

38 

-f Fluorad FC-75 1 0.02% w/v 

250. 

36 

85 

56 


350 

60 

100 

72 

Formulaiibn C 

150 

33 

78 

37 

+ Fiuorad FC-754 0.02% w/v 

250 

75 

85 

66 


350 

82 

94 

80 

32-01 ■ 

150 

25 

35 

45 


250 

43 

52 

63 


350 

60 

90 

77 

32-02 

150 

65 

37 

58 

- 

250 

69 

69 

67 


350 

66 

69 

78 

32-03 

150 

14 

40 

41 


250 

45 

78 

63 


350 

55 

92 

75 

32-04 

150 

19 

48 

48 


250 

36 

51 

63 


350 

65 

69 

70 

32-05 

150 

47 

34 

45 


250 

55 

43 

55 


350 

63 

58 

75 

32-06 

150 

23 

36 

46 


250 

57 . 

52 

59 


350 

61 

73 

67 

32-07 

150 

67 

59 

58 


250 

81 

73 

72 


350 

80 

76 

76 

32-08 

150 

37 

49 

60 


250 

60 

83 

69 


350 

67 

93 

49 

32-09 

150 

19 

63 

51 


250 

53 

71 

62 


350 

55 

74 

82 

32-10 

150 

19 

70 

51 


250 

39 

94 

61 


350 

63 

87 

73 

32-11 

150 

16 

51 

50 


250 

58 

67 

66 


350 

69 

92 

73 


Composition 32-07, containing 0.02% lecithin and 0.02%) Fluorad FC-754, was equal or superior 
to composition 32-02, containing 0.02%* lecithin and 0.02% Fluorad FC- 135, in herbicidal effectiveness. 
This indicates that Fluorad FC-754 is an acceptable substitute for Fluorad FC-135 in such compositions. 
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The other fluoro-organic surfactants tested in this Example, none of which is cationic, were less effective 
than the caiionic fluoio-organics Fluorad rC-135 and Fluorad FC-754 as excipients in combination with 
lecithin. A possible exception was Fluorad FC-1 70G which gave good enhancement of glyphosate 
effectiveness on ECI ICF only. 

EXAMPLE 33 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipicnt 
ingredients as shown in Table 33a. Process (v) was followed for all compositions, using soybean lecithin 
(20% phospholipid, Avanti). The pH of all compositions was approximately 5. 

Table 33a 


Concentrate 
composition 

% w/w 

Glypliosate 
a.e. 

Lecithin 

MON 0818 

Agrimul 
PG-2069 

Fluorad FC- 
135 

33-01 

, 30 

3.0 


0.25 

3.0 

33-02 

30 

3.0 


0.25 

1.0 

33-03 

30 

3.0 

0.25 


3.0 

33-04 

30 

1.0 

0.50 


3.0 

33-05 

30 

1.0 


0.50 

3.0 

33-06 

30 

1.0 



1.0 . 

33-07 

30 

1.0 


0.25 

1.0 

33-08 

30 

3.0 


0.50 

2.0 

33-09 

30 

2.0 



3.0 

33-10 

30 

3.0 

. 0.50 




Velvetleaf (Abutilon theophrasti, ABUTFI) and Japanese millet (Echinochloa crus-galli, - 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 14 days after planting ABUTFI and 17 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 1 9 days after application. | 

Formulations C and J were applied as comparative treatments. Results, averaged for all <i 
replicates of each treatment, are shown in Table 33b. 

Table 33b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation C 

56 

3 

5 

1 12 

49 

48 

224 

79 

83 

448 

99 

99 

Formulation J 

56 

16 

20 

112 

40 

43 

224 

80 

81 

448 

97 

99 
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Concentrate coniposilion 

Glyphosaie rate 

% Inhibition 


g a.e./ha 

ABU I H 

ECHCr 

33-01 

56 

4 

5 


1 12 

35 

20 


224 

81 

51 


448 

99 

80 

33-02 

56 

0 

5 


1 12 

4 

20 


' 224 

66 

' 55 


448 

94 

80 

33-03 

56 

1 

.5 


1 12 

6 

20 


* 224 

78 

74 


448 

93 

80 

33-04 

56 

1 

5 


112 ■ 

1 

15 


224 

75 

65 


448 

95 

80 

33-05 

56 

0 

5 


112 

i 

15 


224 

75 

65 


448 

91 

80 

33-06 

56 

0 

5 


112 

3 

15 


224 

55 

63 


448 

91 

79 

33-07 

56 

1 

5 


112 

3 

15 


224 

48 

55 


448 

88 

81 

33-08 

56 

3 

9 


1 12 

3 

20 


224 

66 

60 


448 

89 

80 

33-09 

56 

0 

5 


112 

5 

10 


224 

78 

55 


448. 

97 

80 . 

33-10 

56 

0 

5 


112 

4 

15 


224 

21 

55 


448 

88 

79 


Concentrate compositions containing lecithin and Fiuorad FC-135 did not exhibit herbicidal 
effectiveness superior to commercial standard Formulations C and J in this test. 

EXAMPLE 34 

5 Aqueous spray compositions were prepared containing glyphosate IPA salt and excipient 

ingredients as shown in Table 34a. Process (iii) was followed for all compositions, using soybean 
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lecithin (20% phospholipid. Avanti). The pH of all compositions was ad jusied to approximately 7. 

Table 34a 

■ \ 


Spray * 
composition 

Lecithin 

g/i 

% w/vv 

Fluorad FC-135 

34-01 

0.25 


34-02 

0.05 


34-03 - 

0.02 


34-04 

0.01 


34-05 

0.25 

0.25 

34-06 

0.05 

0.05 

34-07 - 

0.02 

0.02 

34-08 

0.01 

0,01 


Guineagrass (Panicum maximum, PANMA) plants were grown and treated by the standard 
5 procedures given above. Applications of spray compositions were made 78 days after planting PANMA, 
and evaluation of herbicidal inhibition was done 20 days after application. 

in addition to compositions 34-01 to 34-08, spray compositions were prepared by tank mixing 
Formulations B and C with Fluorad FC- 135 at various concentrations. Formulations B and C alone were 
applied as comparative treatments. Results, averaged for all replicates of each treatment, are shown in 
10 Table 34b. 


Table 34b 


Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

PANMA 

Formulation B 

400 • 

61 

800 

89 

. 1 500 

93 

2000 

97 

Formulation C 

400 

85 

800 

94 

1500 

100 

2000 

100 

Formulation B 
+ Fluorad FC-135 0.25% w/v 

400 

76 

800 

78 

1 500 

97 

Formulation B 
+ Fluorad FC-135 0.05% w/v 

400 

45 

800 

69 

1500 

89 

Formulation B 
+ Fluorad FC-135 0.02% w/v 

400 

39 

800 

71 

1500 

95 

Formulation B 
+ Fluorad FC-135 0.01% w/v 

400 

52 

800 

78 

1500 

99 

Formulation C 
+ Fluorad FC-135 0.25% w/v 

400 

82 

800 

97 

1500 

100 
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Spray composition 

I r 

Glypho.saie rale 
g a.e./ha 

% Inhibition 

PANM.'X 

Formulation C 
+ Fliiorad PC- 135 0.05% w/v 

400 

63 

800 

93 

1500 

100 

Foiniulatioii C 
+ Fliiorad FC- 135 0.02% vv/v 

400 

73 

800 

98 

1500 

100 

Formulation C 
+ Fluorad FC-135 0.01% vv/v 

400 

66 

800 

97 

1500 

100 

34-01 

400 

38 

80.0 

73 

1500 

92 

34-02 

400 

64 

800 

83 

1500 

90 

34-03 

400 

50 

800 

75 

1500 

99 

34-04 

400 

48 

800 

88 

1500 

98 

34-05 

400 

60 

800 

79 

1500 

99 

34-06 

400 

58 

800 

86 

1 500 

99 

34-07 

400 

, 55 

800 

86 

1500 

93 

34-08 

400 

60 

800 

91 

1500 

98 


Exceptionally high glyphosate activity was seen in this test even with Formulation B and no firm 
conclusions can be drawn. However, none of the compositions containing lecithin and Fiuorad FC-135 
exceeded the effectiveness of commercial standard Formulation C on PAN MA under the conditions of 
5 this test. 

EXAMPLE 35 

Aqueous concentrate compositions were prepared containing glyphosate I PA salt and excipient 
ingredients as shown in Table 35a. Process (v) was followed for all compositions, using soybean lecithin 
(20% phospholipid, Avanti). The pM of ail compositions was approximately 5. 
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Concentraie 

% w/w 

composition 

Glyphosate 

Lecithin 

Fiuorad FC- 

Fiuorad FC- 

MON 08 1 8 

Agrimiil 


a.e. 


1 

754 


rCj-2069 

J J-U 1 

30 

3.0 

3.0 



0.25 


30 

3.0 

1 .0 



0.25 


30 

3.0 

3.0 


0.25 



30 

1 A 

1 .0 

' - 3.0^ - 


0.50. 



30 

1 .0 

3.0 



0.50 

Jj-Uo 

30 

1 .0 

1 A 

1 .0 




1 C A'7 

30 

1 .0 

1 .0 



0.25 

T no 

30 

3.0 

2.0 



0.50 


30 

2,0 

3.0 




Jd- i U 

30 

3.0 



0.50 


J J- 1 1 

30 

3.0 


3.0 


0.50 

35- 1 2 

30 

2.0 


1 .0 


0.375 

35-13 


1 A 

1 .u 


O A 

z.u 


0.25 


30 

3.0 


3.0 

0.50 


35-15 

30 

. 3.0 


3.0 


0.50 

35-16 

. 30 

2.0 


1.0 


0.375 

35-17 

30 

1 .0 


2.0 


0.25 

35-18 

30. 

3.0 


3.0 

0.50 



Quackgrass (Elymus repens, AGRRE) plants were grown and treated by the standard procedures 
given above. Applications of spray compositions were made 56 days after planting AGRRE. and 
5 evaluation of herbicidal inhibition was done 16 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 35b. 

Table 35b 


Concentrate composition 

Glyphosate rate 
g a.e./lia 

% Inhibition 

AGRRE 

Formulation B 

400 

41 

800 

46 

1000 

55 

1200 

70 

Formulation C 

400 

38 

800 

47 

1000 

77 

1200 

77 

Formulation J 

400 

60 

800 

84 

1000 

77 

1200 

85 

35-01 

400 

27 

800 

76 

1000 

79 

35-02 

400 

49 
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Concentrate composition 

Cilyphosale rate 

% Inhibilion 


g a.e./ha 

agrrh: 


800 

66 


1000 

78 

35-03 

400 

42 


800 

80 


1000. 

83 

35-04 - ■ ..... 

.400 

, 31 


800 

71 


1000 

64 

35-05 

400 

32 


800 

53 


1000 

59 

35-06 

400 

27 


800 

39 


1000 

65 

35-07 

400 

29 


800 

54 


1000 

61- 

35-08 

400 

38 


800 

65 


1000 

81 

35-09 

400 

' 31 


800 

55 


1000 

67 

35-10 

400 

43 


800 

38 


1000 

58 

35-11 

400 

34 


800 

56 


1000 

75 

35-12 

400 

29 


800 

51 


1000 

65 

35-13 

400 

51 . 


800 

69 


1000 

83 

35-14 

400 

39 


800 

63 


1000 

65 

35-15 

400 

53 


800 

65 


1000 

77 

35-16 

400 

43 


800 

65 


1000 

82 

35-17 

400 

69 


800 

84 


1000 

94 
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Concentrate composition 

Glyphosatc rate 
g a.e./iia 

% Inhibition 

AGRRE 

35-18 

400 

69 

800 

92 

1000 

92 


Compositions of the invention exhibiting superior herbicidal effectiveness to commercial 
standard Formulation C in this test on AGRRE included 35-0 L 35-02, 35-03, 35-13 and 35-15 to 35-18. ' 
Compositions 35-17 and 35-18 were the most effective in this test, outperforming commercial standard 
5 Formulation J as well as Formulation C. 

EXAMPLE 36 

Aqueous concentrate compositions were prepared containing glyphosale IPA salt and excipient 
ingredients as shown in Table 36a. Process (v) was followed for all compositions, using soybean lecithin 
(20% phospholipid, Avanti). The order of addition of ingredients was varied in compositions 36-15 to 
10 36-20 as shown below. The pH of all compositions was approximately 5. 

Tabic 36a 


Cone, 
com p. 

% w/w 

Lecithin 
phospho- 
lipid % 

order 
of addition (*) 

Glyphosatc 
a.e. 

Lecithin 

Fluorad 
FC-135 

Agrimul 
PG-2069 

MON 
0818 

36-01 

30 

3.0 

2.0 

0.5O 


45 

A 

36-02 

30 

3.0 

3.0 

0.50 


45 

A 

36-03 

30 

3.0 

3.0 

0.75 


45 

A 

36-04 

30 

3.0 

3.0 

0.75 

0.5 

45 

A(**) 

36-05 

30 

3.0 

3.0 

1.00 


45 

A 

36-06 

30 

3.0 

3.0 

2.00 


45 

A 

36-07 

30 

3.0 

3.0 

3.00 


45 

A 

36-08 

30 

3.0 

3.0 

4:00 


45 

A 

36-09 

30 

3.0 

2.0 , 

0.50 


20 

. A 

36-10 

30 

3.0 

2.0 

0.50 


20 

B 

36-1 1 

30 

3.0 

2.0 

0.50 


20 

C 

36-12 

30 

3.0 

2.0 

0.50 


20 

D 

36-13 

30 

3.0 

2.0 

0.50 


20 

E 

36-14 

30 

3.0 

2.0 

0.50 


20 

F 

36-15 

30 

3.0 

3.0 

0.50 


20 

A . 

36-16 

30 

3.0 

3.0 

0.50 


20 

B 

36-17 

30 

3.0 

3.0 

0.50 


20 

C 

36-18 

"30 

3.0 

3.0 

0.50 


20 

D 

36-19 

30 

3.0 

3.0 

0.50 


20 

E 

36-20 

30 

3.0 

3.0 

0.50 


. 20 

F 
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(*) Order ofaddition: 



1 St 

2nd 

irci 

4 til 


A 

lecithin 

PG-2069 

rC-1 35 

water 

glyphosate 

irs 

ICC 1 11 J I ) I 

1 v_ - 1 J 3 


w a t e r 


c 

glyphosate 

water 

PC- 135 

PG-2069 

lecithin 

D 

glyphosate 

water 

PG-2069 

FC-135 

lecithin 


glyphosate 

lecithin 

PG-2069 

FC-135 

water 

r _ 

glyphosate 

lecithin 

FC-135 

PG-2069 

water 


(**) where MON 0818 inciiided, added with Agrimul PG-2069 


Veivetlcaf (Abutilon theopiirasti, ABUTH) and Japanese millet (Echinochioa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 19 days after planting ABUTH and 22 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done ] 7 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 36b. 

Tabic 36b 


Concentrate composition 

\J \y Vjl\\J^a\.\^ 1 die 

O /ll Q 

% Inhibition 


I- p i-i F 

F^iriTi 1 1 1 CI t ion 
1 LJI 1 1 1 11 Id L l(JI 1 I_> 


JO • 

/J 

400 

c t 
J 1 

04 

600 

67 

O y 

800 

72 

86 

Formulation C 

200 

57 

75 

400 

77 

98 

600 

92 

97 

800 

100 

too 

Forniulaiion J 

200 

50 

52 

400 

73 

99 

600 

88 

99 

800 

98 

98 

36-01 

200 

49 

64 

400 

72 

59 

600 

78 

87 

36-02 

200 

54 

72 

400 

78 

71 

600 

97 

90 

36-03 

200 

57 

62 

400 

80 

78 

600 

89 

87 

36-04 

200 

46 

39 

400 

74 

64 

600 

86 

78 

36-05 

200 

49 

29 

400 

74 

79 

600 

83 

90 
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Concentrate composition 

Glyphosaie rale 
}z a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

36-06 

200 

49 

65 

400 

70 

88 

600 

87 

88 

36-07 

- 200 

49 

51 

400 

67 

.77 

600 

81 

83 

36-08 

200 

42 

59 

400 

70 

67 

600 

78 

80 

36-09 

200 

45 

28 

400 . 

73 

85 

600 

87 

98 

36-10 

200 

57 • 

82 

400 

76 

89 

600 

87 ■ 

98 

36-1 1 

200 

56 

80 

400 

84 

84 

600 

85 

1 00 

36-12 

200 

57 

81 

400 

78 

98 

600 

87 

94 

36-13 

200 

54 

86 

400 

73 

72 

600 

96 

97 

36-14 

200 

56 . 

73 

400 

69 

98 

600 

85 

94 

36-15 

200 

40 

41 

400 

85 

88 

600 

83 

96 

36-16 

200 

53 

59 

400 

73 

76 

600 

84 

73 

36-17 

200 

39 

53 

400 

65 

86 

600 

86 

81 

36-18 

200 

49 

31 

400 

69 

52 

600 

73 

75 

36-19 

200 

47 

50 

400 

74 

86 

600 

88 

98 

36-20 

200 

51 

42 

400 

68 

94 

600 

90 

98 
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Order of addition of ingredients apparently had some influence on herbicidal effectiveness of 
compositions 36-09 to 36-20. However, as most of these compositions showed poor short-term stability, 
it is likely that in at least some cases the uniformity of spray application was affected and the results are 
therefore difficult to interpret. 

EXAMPLE 37 

Aqueous concentrate compositions were prepared containing giyphosate IPA salt and cxcipient 
ingredients as shown in fable 37a. Process (iv) was followed for all compositions, using soybean 
lecithin (20% phospholipid, Avanti). The pH of all compositions was approximately 5. 

Tabic 37a 


Concentrate 

Giyphosate 

% w/w 

composition 

g a.e./l 

Lecithin 

Aerosol 

MON 

Fliiorad 

Methyl 

PVA 




OT 

0818 

FC-754 

caprate 


37-01 

200 

2.0 


0.25 




37-02 

300 

3.0 


0.50 




37-03 

300 

3.0 


0.50 



2.0 

37-04 

200 

2.0. 


0.25 



1.5 

37-05 

200 

2.0 


0.25 


1.0 

1.0 

37-06 

200 

2.0 


0.25 


1.0 

1.0 

37-07 

200 

2.0 


0.25 

2:0 



37-08 

200 


2.0 

0.25 




37-09 

300 


3.0 

0.5O 




37-10 ■ 

300 


3.0 

0.50 



2.0 

37-1 1 

200 


2.0 

0.25 



' -5 

37-12 

200 


2.0 

0.25 


1.0 


37-13 

200 


2.0 

0.25 


1.0 


37-14 

200 


2.0 

0.25 


1.0 

1-5 

37-15 

200 


2.0 

0.25 

2.0 




Velvetleaf (Abutilon theophrasli, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECMCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 16 days after planting ABUTH and 13 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 20 days after application. 

Compositions containing PVA were too viscous to spray and were not tested for herbicidal 
effectiveness. Formulations B, C and J were applied as comparative treatments. Results, averaged for 
all replicates of each treatment, are shown in Table 37b. 

Table 37b 


Concentrate composition 

Giyphosate rate 

% Inhibition 


g a.e./ha 

ABUTH 

ECHCF 

Formulation B 

1 12 

5 

4 


224 

48 

8 


336 

73 

20 


448 

94 

50 
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Concentrate composition 

Glyphosaie rale 

% Inhibition 


g a.e./lia 

ABUTI-I 

ECHCF 

Form 111 at ion C 

112 

30 

45 


224 

91 

81 


. 336 

98 

81 


448 

100 

99 

Formulation J 

112 

50 

. . 35 


224 

80 

65 


336 

97 

88 


448 

1 00 

90 

37-01 

112 

1 1 

8 


224 

50 

40 


336 

71 ■ 

61 


448 

93 

78 

37-02 

112 

■ 5, ■ ■ 

6 


224 

64 

58 


336 

78 

■60 


448 

84 

65 

37-07 

112 

5 

3 


224 

46 

38 


• . 336 

73 

83 


448 

93 

66 

37-08 

112 

8 

13 


224 

43 ■ 

46 


336 

73 

65 


448 

83 

70 

37-09 

112 

1 

5 


224 

23 

25 


336 

65 

33 


448 

91 

58 

37-12 

• 112 

0 

5 


. , 224 

58 

48 


336 

73 

63 


• 448 

91 

63 

37-13 

112 

0 

10 


224 

53 

38 . 


336 . 

73 

45 


448 

88 

. 50 

37-15 . . . 

112 

28 

10 


224 

50 

53 


336 

80 

63 


448 

88 

91 


Concentrate compositions containing lecithin and Fluorad FC-754 or methyl caprate did not 
exhibit herbicidal effectiveness equal to that of the commercial standards in this test. 

EXAMPLE 38 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 38a. Process (iii) was followed for all compositions, using soybean 
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lecithin (20% phospholipid, Avanli). The pH of all compositions was approximately 5. 

Tabic 38a 


Concentrate 

%w/w 

composition 

Glyphosate 

Lecithin 

riiiorad PC- 

MON 0818 


a.e. 


135 


38-01 

30 

3.0 

3.0 

0.75 

38-02 

25 

2.5 

2.5 

0.63 

38-03 

20 

-2.0 - 

2.0 ^ 

0.5O 

38-04 

15 

1.5 

' -5 

0.38 

38-05 

10 

1.0 

1.0 

0.25 . 

38-06 

5 

0.5 

0.5 

0.13 

38-07 

30 

3.0 

3.0 

1.50 

38-08 

. 25 

2.5 

2.5 

0.63 

38-09 

20 

2.0 

2;o 

0.50 

38-10 

15 

1.5 

1.5 

0.38 

38-1 1 

10 

1.0 

1.0 

0.25 

38-12 

5 

0.5 

0.5 

0.13 

38-13 

25 

2.5 

2.5 

0.94 

38-14 

20 

2.0 

2.0 

0.75 

38-15 

15 

1.5 

1.5 

0.56 

38-16 

10 

1.0 

1.0 

0.38 

38-17 

5 

0.5 

0.5 

0.19 


Velvetleaf (Abulilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
5 ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 19 days after planting ABUTH and 21 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 14 days after application. 

In addition to compositions 38-01 to 38-17, spray compositions were prepared by tank mixing 
Formulations B and C with Fluorad FC-135 at two concentrations. Formulations B and C alone were 
10 applied as comparative treatments. Results, averaged for all replicates of each treatment, are shown in 
Table 38b. 


Table 38b 


Concentrate composition 

Glyphosate rate 
g a.e./iia 

% Inhibition 

ABUTH 

ECHCF 

Form uiai ion C 

200 

59 

98 

400 

96 

96 

600 . 

70 

93 

800 

100 

97 

Formulation C 
+ Fluorad FC-135 0.1% 

200 

59 

92 

400 

93 

93 

600 

95 

100 

800 

100 

97 
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Concentiaie composition 

Glyphosatc rate 
g a.e./lia 

% Inhibition 

ABUTH 

ECHCF 

Formulation C 
+ Fliiorad PC- 135 0.05% 

200 

54 

73 

400 

95 

76 

600 

. 100 

82 

800 

100 

95 

Formulation J 

200 

55 

87 

• 400 

92 

98 

600 

97 

94 

800 

99 

96 

Formulation J 
+ Fluorad FC-135 0.1% 

200 

67 

88 

400 

89 

89 

600 

94 

87 

800 

96 

91 

Formulation J 
+ Fluorad FC-135 0.05% 

200 

71 

81 

400 

75 

95 

600 

96 

99 

800 

100 

100 

38-01 

200 

53 

71 

400 

74 

87 

600 

98 

87 

38-02 

200 

51 

70 

400 

88 

96 

600 

89 

99 

38-03 

200 

51 

85 

400 

81 

97 

600 

96 

94 

38-04 

200 

51 

63 

400 

81 

82 

600 

96 

97 

38-05 

200 

47 

60 

400 

73 

91 

600 

94 

94 

38-06 

200 

54 

43 . 

400 

73 

88 

600 

92 

87 

38-07 

200 

60 

70 

400 

84 

93 

600 

90 

98 

38-08 

200 

49 

55 

400 

76 

92 

600 

88 

83 

38-09 

200 

57 

53 

400 

79 

95 

600 

91 

87 

38-10 

200 

55 

85 

400 

90 

97 

600 

94 

96 
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Concenirnie com position 

Glypliosaie rate 
g a.e./ha 

% inhibilio]! 

ABU Tf-I 

ECI ICF 

38-11 

200 



400 

77 

87 

600 

93 

96 

38-12 

200 

54 

/ i_ 

400 

85 

98 

600 

96 

100 

38-13 

200 

61 

6 1 

400 

84 

90 

600 

95 

99 

38-14 

200 

57 


400 

82 

90 

600 

99 

98 

38-15 

200 

SO 

so 

400 

78 

06 

600 

93 

97 

38-16 

200 

■J J 

o / 

400 

81 

98 

600 

96 

98 

38-17 

200 

48 

87 

400 

81 

100 

600 

91 

1 00 


As concentrate compositions in previous Examples have tended to exhibit weaker herbicidal 
effectiveness than has been seen with ready-made spray compositions, this test wms conducted to 
determine if the degree of concentration at which a composition is prepared before dilution for spraying 
5 had an influence on effectiveness. No consistent trend was seen in this test. 

EXAMPLE 39 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 39a. Process (iii) was followed for all compositions, using soybean 
lecithin (45% phospholipid, Avanti). The pH of all compositions was approximately 5. 
10 Table 39a 


Cone, 
comp. 

% w/w 

Type of 
amine surfactant 

Glyphosate 
a.e. 

Lecithin 

Fliiorad FC-135 
or FC-754 

Amine 
surfactant 

39-01 

20 

2.0 


0.25 

MON 0818 

39-02 

20 

3.0 


0.25 

MON 0818 

39-03 

20 

3.0 

3.0(135) 

0.25 

MON 0818 

39-04 

20 

3.0 

3.0(754) 

0.25 

MON 0818 

39-05 

20 

2.0 


2.00 

Triton RW-20 

39-06 

20 

2.0 


2.00 

Triton RW-50 

39-07 

20 

2.0 


2.00 

Triton RW-75 

39-08 

20 

2.0 


2.00 

Triton RW-lOO 

39-09 

20 

2.0 


2.00 

Triton RW-150 

39-10 

20 



2.00 

Triton RW-20 
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Cone. 

% w/w 

Type of 

com p. 


Lecithin 

Fluorad FC-HS 

Am ine 

amine sirrfactanl 


a.e. 


or FC-754 

surfactanl 


39-1 1 

20 



2.00 

Triton RW-50 

39-12 

20 



2.00 

Triton RW-75 

39-13 

-0 



2.00 

Triton RW-lOO 

39-14 

20 



2.00 

Triton RW-150 


Velvetleaf (Abutilon theoplirasti, ABUTH) and Japanese millet (Ecliinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 14 days after planting ABUTH and i 7 days after planting ECHCF. and 
evaluation of lierbicidal inhibition was done 21 days after application. 

Formulation C was applied as a comparative treatment. Results, averaged for all replicates of 
each treatment, are shown in Table 39b. 


Table 39b 



Cilvnhosatf* rate* 
g a.e./iia 

% inhibition 

A Rl ITH 


Formulation C 

1 12 


1 1/ 

224 

1 0 


336 

47 

30 

448 

63 

40 

39-01 

1 12 

8 

1 5 

224 

25 

35 

336 

55 

56 

448 

63 

65 

39-02 

1 12 

■5 

10 

224 

23 

33 

336 

55 

64 

448 

66 

60 

39-03 

112 

28 

15 

224 

55 

35 

336 

74 

58 

448 

76 

65 

39-04 

112 

15 

8 

224 

53 

45 

336 

73 

55 

448 

75 

64 

39-05 

1 12 

0 

8 

224 

14 

45 

336 

45 

70 

448 

65 

66 

39-06 

1 12 

1 

13 

224 

5 

43 

336 

58 

64 

448 

66 

75 
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Concentrate composition 

Glyphosate rate 
g a.eVha 

% inhibition 

ABUTM 

ECHCF 

39-07 

I 12 

0 

15 

224 

1 

53 

336 

45 

78 • 

448 

60 

83 

39-08 

1 12 

0 

10 

224 

25 

45 

336 

50 

79 

448 

68 

88 

39-09 

1 12 

0 

13 

224 

13 

45 

336 

50 

75 

448 

70 

81 

39-10 

1 12 

0 

1 8 

224 

18 

35 

336 

48 

65 

448 

66 

76 

39-1 1 

1 12 

1 

0 

224 

35 

25 

336 

38 

55 

448 

50 

78 

39-12 

112 

8 

25 

224 

10 

38 

336 

48 

70 

448 

73 

81 

39-13 

1 12 

0 

25 • 

224 

5 

33 

336 

30 

70 

448 

74 

75 

39-14 

1 12 

0 

12 

224 

0 

30 

336 

12 

70 

448 

40 

80 


No difference in herbicidal effectiveness was seen between compositions 39-03 and 39-04. The 
only difference between these compositions is that 39-03 contained Fluorad FC-135 and 39-04 contained 
Fluorad FC-754. 

EXAMPLE 40 

Aqiieotis spray compositions were prepared containing glyphosate I PA salt and excipient 
ingredients as shown in Table 40a. Process (iii) was followed for all compositions, using soybean 
lecithin (20% or 45% phospholipid as indicated below, both sourced from Avanti). The pH of all 
compositions was adjusted to approximately 7. 
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Table 40a 


Sprny 

composition 

Lecithin 

Lccilliin 
% purity 

% w/w 

Fiiiorad FC- 

IOC 

Fluorad FC- 
754 

4U-U 1 

1 -U 

2U 




A ^ 

U.J 

OA 




AO 

OA 
ZU 



A A f\A 

1 A 

-OA 

zU 

0,10 - 


/I A A< ' 


OA 
ZU 

0.05 


/I A A/^- 

4U-UO 

A 0 
U.J, 

OA 
ZU 

A AO 

u.uz 


40-07 

1 0 



0.10 

40-08 

0.5 

20 


0.05 

40-09 

0.2 

20 

0.02 

0.02 

40-10 

0.5 

45 

0.05 


40-11 

0.5 

45 


0.05 


Veivetleaf (Abutiton theophrasti, ABUTH) and Japanese millet (Echinochloa criis-galli, 
ECHCP) plants were grown and treated by the standard procedures given above. Applications of spray 
5 compositions were made I 8 days after planting ABUTH and 2 1 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 1 8 days after application. 

In addition to compositions 40-01 to 40-1 1 , spray compositions were prepared by tank mixing 
Formulations B and C with Fluorad FC-135 or FC-754 at various concentrations. Formulations B and C 
alone were applied as comparative treatments. Results, averaged for all replicates of each treatment, are 
10 shown in Table 40b. 


Table 40b 


Spray composition 

Glyphosale rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

49 

100 

300 

66 

92 

500 

80 

76 

700 

93 

96 

Formulation C 

200 

57 

79 , 

400 

93 

98 

600 

100 

100 

800 

100 

100 

Formulation B 
+ Fluorad FC-135 0.1% 

200 

58 

. 80 

400 

63 

100 

600 

82 

100 

Formulation B 
+ Fluorad FC-135 0.05% 

200 

37 

49 

400 

.67 

84 

600 

74 

100 

Formulation B 
+ Fluorad FC-135 0.02% 

200 

33 

82 

400 

58 

94 

600 

81 

87 
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Spray composition 

fi a.e./ha 

% Inhibition 

A\ rj v../ I 11 

I- 1-1 r- 

Formuiation B 
-i- Fluorad FC-754 0.1% 

200 

JxJ 

4 •^ 

400 

77 


600 

77 

94 

Formulation B 

■ -f Fluorad FC-754 0.05% - 

200 


4^ 

400 

7 1 

6S 

' " 600 - 

74 

90 

Formulation B 
+ Fluorad FC-754 0.02% 

200 

J) 1 

^ 7 

400 

67 

Rl 

600 

68 

93 

Formulation C 
+ Fluorad FC- 135 0.1% 

200 



400 

Q 1 

V V 

600 

97 

1 00 

1 W\/ 

Formulation C 
+ Fluorad FC- 135 0.05% 

200 

/J 

o / 

400 

so 

O y 

1 ou 

600 

OR 

1 on 

Formulation C 
+ Fluorad FC-135 0.02% 

200 

J I 

ou 

400 


1 nn 
I uu 

600 

y O 

1 on 

Formulation C 
-f Fluorad FC-754 0.1% 

200 

/U 

C 1 
o 1 

400 

8^ 

O J 

QO 

600 

7 o 

OS 

Formulation C 
+ Fluorad FC-754 0.05% 

200 

06 


400 

7R 

o o 

600 

Ql 

8R 
o o 

Formulation C 
+ Fluorad FC-754 0.02% 

200 


4 1 

400 

SQ 

/ 1 

600 



40-01 

200 



400 

7K 

/ o 

R4 

600 

83 

1 00 

40-02 

200 

_J o 


400 

74 

94 

600 

82 

98 

40-03 

200 

J> o 

A7 

400 

69 

RS 

600 

86 

1 00 

1 \J\J 

40-04 

200 



400 

79 

7S 

600 

93 

89 

40-05 

200 


uu 

400 


R 1 

O 1 

600 

84 

R6 

40-06 

200 

A4 

J o 

400 

79 

74 

600 

93 

99 

40-07 

200 

61 

43 

400 

76 

71 

600 

85 

85 
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Spray composition 

Glyphosaie raie 
g a.eVha 

% inhibition 

ABUTH 

ECHCF 

40-08 

200 

71 

52 

400 

82 

85 

600 

82 

100 

40-09 

200 

63 

55 

400 

83 

. 73 

- , - - - 600 . 

79 

97 

40-10 

200 

65 

54 

^ 400 

78 

80 

600 

85 

99 

40- 1 ] 

200 

55 

33 

400 

77 

74 

600 

91 

97 


There was a tendency, although not consistently so, for compositions of this Example containing 
riuorad FC-754 to show slightly weaker herbicida! effectiveness than corresponding compositions 
containing Fluorad FC-135. 

EXAMPLE 41 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 41a. Process (v) was followed for all compositions, using soybean lecithin 
(45% phospholipid, Avanti). The pH of all compositions was approximately 5. 

Table 41 a 


Concentrate 

% w/w 

composition 

Glyphosate 

Lecithin 

Fluoi ad, FC- 

Fluoiad FC- 

MON 0818 


a.c. 


135 

754 


41-01 

15.0 

4.0 

8.0 


0.5 

41-02 

15.0 

6.0 

8.0 


0.5 . 

41-03 

15.0 

8.0 

8.0 


0.5 

41-04 

10.0 

4.0 

8.0 


0.5 

41-05 

1 0.0 

6.0 

8.0 


0.5 

41-06 

10.0 

8.0 

8.0 


0.5 

41-07 

5.0 

4.0 

8.0 


0-.5 

41-08 

5.0 

6.0 

8.0 


0.5 

41-09 

5.0 

8.0 

8.0 


0.5 

41-10 

15.0 

4.0 


8.0 

0.5 

41-11 

15.0 

6.0 


8.0 

0.5 

41-12 . 

15.0 

8.0 


8.0 

0.5 

41-13 

10.0 

4.0 


8.0 

0.5 

41-14 

10.0 

6.0 


8.0 

0.5 

41-15 

10.0 

8.0 


8.0 

0.5 

41-16 

5.0 

4.0 


8.0 

0.5 

41-17 

5.0 

6.0 


8.0 

0.5 

41-18 

5.0 

8.0 


8.0 

0.5 
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Velvellcar(Abulilon iheophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 18 days after planting ABUTH and 20 days after planting ECHCF. and 
evaluation of iierbicidal inhibition was done 1 5 days after application. 

In addition to compositions 41-01 to 41-18, spray compositions were prepared by tank mixing 
Formulations B and.J with FluoradJ-.C- 135 aj two concentrations. Formulations B and J alone were 
applied as comparative treatments. Results, averaged for all replicates of each treatment, arc shown in 
Table 4 lb. 


Table 41b 


Concentrate compos it ioji 

Giyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

49 

41 

300 

41 

55 

500 

76 

98 

700 

82 

100 

Formulation J 

150 

59 

66 

300 . 

79 

99 

500 

93 

99 

700 

98 

100 

Formulation B 
+ Fluorad FC-135 0.1% 

150 

52 

85 

300 

69 

93 

500 

89 

97 

Formulation B 
+ Fluorad FC-135 0.05% 

150 

9 

61 

300 

71 

77 

500 

77 

100 

Formulation J 
+ Fluorad FC-135 0.1% 

150 

52 

99 

300 

74 

100 

500 

82 

99 

Formulation J 
+ Fluorad FC-135 0.05% 

150 

41 

52 

300 

77 

83 

500 

91 

100 

41-01 

150 

66 

51 

300 

86 

91 

500 

93 

100 

41-02 

150 

72 

88 

300 

89 

93 

500 

96 

92 

41-03 

150 

7! 

91 

300 

89 

95 

500 

91 

• 100 

41-04 

150 

63 

90 

300 

89 

89 

500 

96 

99 

41-05 

150 

70 

79 

300 

84 

94 

500 

88 

98 
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Concentrate composition 

Glypliosatc rate 
g a.e./ha 

% Iniiibition 

ABUTH 

ECHCF 

41-06 

150 

69 

76 

300- 

89 

84 

500 

94 

100 

41-07 

150 

71 

87 

300 

77 

82 

.500^ 

99 

92 

41-08 

150 

81 

87 

300 

88 

94 

500 

92 

98 

41-09 

150 

72 

83 

300 

87 

83 

500 

94 

94 

41-10 

150 

72 

70 

300 

81 

80 

500 

89 

93 

41-11 

150 

74 

85 

300 

87 

96 

500 

91 

98 

41-12' 

150 

66 

92 

300 

78 

98 

500 

93 

100 

41-13 

150 

71 

76 

300 

86 

95 

500 

94 

99 

41-14 

150 

72 

75 

300 

90 

97 

500 

91 

99 

41-15 

150 

69 

82 

300 

85 

98 

500 

94 

100 

41-16 

150 

76 

87 

300 

86 

1 00 

500 

90 

99 

41-17 

150 

71 

83 

300 

87 

94 

500 

96 

100 

41-18 

150 

70 

81 

300 

77 

98 

500 

89 

98 


Good herbicidal effectiveness was obtained with the concentrate compositions of this Example 
containing lecithin and Fluorad FC-135 or Fluorad FC-754. No great or consistent difference was seen 
between compositions containing Fluorad FC-135 and their counterparts containing Fluorad FC-754. 

EXAMPLE42 

Aqueous concentrate compositions were prepared containing glyphosaie IPA sail and excipient 
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ingredients as shown in Table 42a. Process (v) was followed for all compositions, using soybean lecithin 
(95% phospholipid, Avanti). The pH of all compositions was approximately 5. . 

Table 42a 


Cone. 

% w/w 

comp. 

Glyphosate 

Lecithin 

MON 

Agrimul 

Fluorad 

Fluorad 

Westvaco H- 


a.e. 


081 8 

PG-2069 

PC- 1 35 

FC-754 

- 240 

42-01 

* 30 

3.0 


0.25 

3.0 


9.0 . 

42-02 

30 

3.0 


0.25 

1.0 


9.0 

42-03 

30 

3.0 

0.25 


3.0 


9.0 

42-04 

30 

1.0 

0.50 


3.0 


9.0 

42-05 

30 

1.0 


0.50 

3.0 


9.0 

42-06 

30 

. 1.0 



1.0 


9.0 

42-07 

30 

1.0 


0.25 

I.O 


9.0 

42-08 

30 

3.0 


0.50 

2.0 


9.0 

4Z-UV 

30 

2.0 



3.0 


9.0 

42-10 

30 

3.0 





5.0 

42-1 1 

30 

3.0 


0.50 


3.0 

9.0 

42-12 

30 

2.0 


0.38 


2.0 

9.0 

42-13 

30 

1.0 


0.25 


1.0 

9.0 

42-14 

30 

3.0 

0.50 



3,0 

9.0 

42-15 

15 

6.0 

2.00 


8,3 



42-16 

15 

6.0 

4.00 


' 8.3 




5 Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crtis-gaili, 

ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 1 7 days after planting ABUTH and 20 days after planting ECPICF. and 
evaluation of herbicidal inhibition was done 1 5 days after application. 

in addition to compositions 42-01 to 42-16, spray compositions were prepared by tank mi.\ing 

10 Formulations B and J with Fluorad FC-135 at two concentrations. Formulations B and J alone were 

applied as comparative treatments. Results, averaged for all replicates of each treatment, are shown in 
Table 42b. 


Table 42b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

-» 

33 

300 

12 

90 

500 

65 

98 

700 

79 

iOO 

Formulation J 

150 

2 

46 

300 

76 

100 

500 

98 

100 

700 

98 

100 

Formulation B 
+ Fluorad FC-135 0.1% 

150 

10 

38 

300 

50 

85 

500 

65 

68 
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Concentrate composition 

Glypliosate rale 
g a.eVha 

% inhibition 

ABUTH 

ECllCF 

Formuiaiion B 
-M'luorad FC-135 0.05% 

150 

-» 
J} 

27 

300 

36 

82 

500 

68 

99 

Formuiation J 
+ Fiuorad FC-135 0.1% ; 

150 

18 

79 

300 

57 

98 

500 

79 

100 _ _ 

Forniulaiion J 
+ Fiuorad FC-135 0.05% 

150 

■ 2 

37 

300 

56 

97 

500 

96 

98 

42-01 

150 

2 

27 

300 

2 

74 

500 

46 

78 

42-02 

1-50 

2 

52 

300 

41 , 

64 

500 

40 

85 

42-03 

150 

" 3 

38 

300 

39 

' 47 

500 

73 

'98 

42-04 

150 

3 

38 

300 

42 . 

63 

500 

78 

84 

42-05 

150 

5 

29 

300 

37 

89 

500 

70 

99 

42-06 

150 

'8 

37 

300 

30 

89 

500 

69 

97 

42-07 

150 

5 

53 

300 

32 ■ 

80 

500 

83 

99 

42-08 

150 

■ ^ 

' 26 

300 

10 

40 

500 

12 

55 

42-09 

150 

7 

21 

300 

57 

86 

.500 

91 

' 97 

42-10 

150 

' 21 

61 

300 - 

73 

89 

500 

85 

98 

42-1 ] 

150 

6 

23 ■ 

300 

53 

70 

500 

85 

83 

42-12 

150 

33 

25 

300 

34 

43 

500 

83 

97 

42-13 

- 150 

7 

34 

300 

62 

39 

500 

77 

73 
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Concenlralc composition 

1 \/r*\ It/"^ CM 1 1^ Til If* 

11 a.e./hn 

% Inhibition 

ARl JTI 1 

ECHCr 

42-14 

150 

1 0 

''7 

300 

59 

40 

500 

84 

73 

42-15 

150 

7 1 

"-f o 

300 

97 

65 

500 

99 

92 

42-16 

150 

83 

40 

300 

98 

89 

500 

100 

95 


The only concentrate compositions in this test exhibiting excellent performance, at least on 
ABUTH, were 42- 1 5 and 42- 1 6. 

EXAMPLE 43 

Aqueous concentrate compositions were prepared containing glyphosate I PA salt and excipienl 
ingredients as shown in Table 43a, Process (viii) was followed for composition 43-02 and process (ix) 
for compositions 43-03 to 43- 1 3 which contain a colloidal paniculate together with surfactant. 
Composition 43-01 contains colloidal particulate but no surfactant. The pH of all compositions was 
approximately 5. 

Table 43a 


Concentrale 
composilion 

% vv/w 

Glyphosate 
a.e. 

Fliiorad FC- 
135 

Aerosil 90 

Emphos PS- 
21A 

43-01 

20 




43-02 

20 

3.3 



43-03 

31 

1.1 

-I 

J .J 

1.1 

43-04 

31 

1.1 

3.3 ' 

2.2 

43-05 

31 

1.1 


J.J) 

43-06 

31 . 

2.2 

3.3 

1.1 

43-07 

31 

2.2 

3.3 

2.2 

43-08 

31 ^ 

2.2 

3.3 

3-3 

43-09 . 

31 

3.3 

3.3 

1.1 

43-10 

31 

3.3 

■>■-' 

2.2 

43-11 

31 

3.3 

3.3 


43-12 

31 

3.3 

-» "» 
J .J 


43-13 

.31 


3.3 

J.J) 


Velvetleaf (Abutilon theophrasli, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grow^i and treated by the standard procedures given above. Applications of spray 
compositions were made 1 4 days after planting ABUTH and 1 7 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 23 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
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replicates of each treatnient, are shown in Table 43b. 

Table 43b 


Concentrate composition 

Giyphosate rate 
g a.e./ha 

% Inliibition 

ABUTH 

ECl-ICF 

Formulation B 

150 

0 

8 . 

250 

18 

25 

350 

35 

40 

450 

75 

50 

Formulation C 

150 

30 

85 

250 

92 


350 

100 

100 

450. 

100 

100 

Formulation J 

150 

40 

70 

250 

70 

83 

- 350 

93 

92 

450 

100 

98 

43-01 

150 

20 

25 

250 

35 

.30 

350 

65 

43 

450 

73 

35 

43-02 

150 

5 

5 

250 

20 

25 

350 

45 

35 

450 

66 

83 

43-03 

150 

20 

1 1 

250 

40 

30 

350 

73 

64 

450 

88 

83 

43-04 

150 

15 

3 

250- 

30 

25 . 

350 

40 

35 

450 

71 

75- . . ■ 

43-05 

150 

15 

10 

250 

33 

30 

350 

69 

45- 

450 

. 78 

. 65 

43-06 

150 

1 1 

8 ■ 

250 

28 

30 

350 

30 

.35 

450 

69 

61 

43-07 

150 

5 

8 

250 

13 

20 

350 

51 

30 

450 

74 

43 

43-08 

150 

15 

8 

250 

30 

15 

350 

35 

30 

450 

56 

45 
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Concentrate composition 

iiiv/tTnr^c^if/^ fit/"' 
VJ I JJI HJocllC 1 cl IC 

% inhibition 



r\ Lj l J 111 


4's HQ 

] 50 

1 s 

1 . ' 


250 

o 

_u 


3S0 

47 



450 

45 

40 


1 50 




250 




350 


40 


450 

48 

58 

dl- 1 1 
H- J 1 J 

150 

1 4 

u 


250 


4n 


350 

fid 

f U 


450 


79 


1 50 

Q 

^Vi 


250 

li\ 
ZU 

_) _) 


3S0 

4^ 



450 

59 

80 

43-13 

150 

15 

1 1 


250 

20 

28 


350 

30 

59 


450 

68 

48 


Most concentrate compositions containing Fluorad FC-135 showed enhanced herbicida! 
effectiveness by comparison with Formulation B but did not equal the performance of commercial 
standard Formulations C and J under the conditions of this test. 
5 EXAMPLE 44 

Aqiicous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 44a. Process (viii) was followed for compositions 44-01, 44-03, 44-06, 
44_07, 44- 1 0, 44- 1 4, 44- 1 5, 44- 1 8 and 44- 1 9 and process (ix) for compositions 44-02, 44-08, 44-09, 44- 
1 6 and 44- 1 7 which contain a colloidal particulate together with surfactant. Compositions 44-04, 44-05, 
10 44-12 and 44-13 contain colloidal paniculate but no surfactant. The pH of all compositions was 
approximately 5. 

Table 44a 


Concentrate 

% w/w 

composition 

Glyphosate 

Fluorad FC- 

Ethomecn 

Aluminum 

Titanium 

Aerosol OT 


a.e. 

135 

T/25 

oxide C 

dioxide P25 


44-01 

20 


3.30 




44-02 

20 





3.30 

44-03 

20 

3.30 





44-04 

20 



3.30 



44-05 

20 



0.67 



44-06 

20 


3.30 

3.30 



44-07 

20 


3.30 

0.67 



44-08 

20 



3.30 


3.30 
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Concentrnte 
composition 

% w/vv 

a .c 

riiKjicici r \„- 

135 

Ft ho met? n 
T/25 

A 1 1 1 111 1 11 1 1 111 

/V ILIllltllLIIII 

oxide C 

'Fit ;i n 1 iini 

dioxide P25 


44-09 

20 



0.67 


3.30 

44-10 

20 

3.30 


3.30 



44-1 1 

20 

3.30 


0.67 



44-12 

20 




3.30 


44-13' ■ 

20^ 




0.67 


44-14 

20 


3.30 


3.30 


44-15 

20 


3.30 


0.67 


44-16 

20 




3.30 

3.30 

44-17 

20 




0.67 

3.30 

44-18 

20 

3.30 



3.30 


44-19 

20 

3.30 



0.67 



Velvetleaf (Abuiilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications ofspray 
compositions were made 1 8 days after planting ABUTH and 20 days after planting ECHCF. and 
evaluation of herbicidal inhibition was done 25 days after application. , - 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all' 
replicates of each treatment, are shown in Table 44b. 

Table 44b 


Concemiate composition 

Glyphosate rate 
g a.e./lia 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

8 

45 " 

250 

37 

55 

350 

40 

60 

450 

50 

70 • 

Formulation C 

150 . 

27 

. . .. 72 

250 

73 

92 

350 

90 

99 

450 

92 

99 

Formulation J 

150 

25 

66 

250 

45 

88 

350 

78 

99 . 

450 

91 

100 ' 

44-01 

150 

40 

82 ;■ ; 

250 

55 

93 

350 

74 

100 

450 

83 

100 

44-02 

150 

9 

20 

250 

30 

73 

350 

38 

73 

450 

• 55 

97 
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Concentrate composition 

C 1 1 vr)ho<;aie mto 
<r a.c./lui 

% inhibition 

a\ L> LJ 1 I 1 



1 50 

1 1 

7 1 

250 

-> D 

70 
/ V 

350 

d \ 

7ft 

/ o 

450 

7S 

/ J 

1 on 

44-04 

150 

1 o 

A 

250 


AS 

350 


7n 

450 


ft 1 

O 1 

44-05 

150 

1 1 

I 1 


250 


sn 

350 


c 

3 J 

450 

so 

7 ft 

/ o 

44-06 

150 


I J 

250 

^ ft 
3 o 

V.) 

350 

R5i 
oo 

1 UU 

450 


1 UU 

44-07 

1 50 


ftft 

. 250 

Aft 
Oo 

\ UU 

350 

7Q 

1 AO 
1 UU 

450 

on 

I UU 

44-08 

150 

Oft 

ft 

250 

z_> 

1 ft 

350 


3 J 

450 

7 1 

70 

44-09 

112 

J 

1 -> 
J J 

224 



336 


70 
/ U 

448 


A4 

44-10 

150 

I 
1 


250 

H V./ 

74 

/ H 

350 

O J 

3 3 

450 

84 

QA 

44-11 

150 


7S 

250 

'IS 

AS 

350 

4S 

A 1 

450 

76 

Q7 

44-12 

150 

\ 4 

^ 9ft 
Zo 

250 

HO 


350 

4 S 

70 
/ u 

450 

6S 

79 

44-13 

150 

90 

zlS 

250 

4K 

*-r O 


350 

AH 
OU 

33 

450 

80 

79 

44-14 

150 

23 

79 

250 

73 

100 

350 

76 

99 

450 

85 

99 
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l_kJllCCniI alC cull 1 pv)>> i U Uii 


% Inhibition 



ABUTH 

ECHCF 

44- 1 5 

150 

25 

83 


250 

69 

99 


350 

75 

99 


450 

91 

100 . 

44-16 

1 50 

14 

28 


250 

23 - 

40 . 


350 

30 

79 


450 

69 

86 

44-1 7 

150 

1 

20 


250 

23 

33 


350 

16 

45 


450 

40 

68 

44- 1 8 

1 50 

8 

15 


250 

49 

56 


350 

55 

58 


450 

83 

83 

44-19 

150 

6 

15 


250 

35 

60 


350 

61 

63 


450 

63 

70 


Concentrate compositions containing Fluorad PC- 135 showed enhanced herbicidal effectiveness 
by comparison with Formulation B but did not provide herbicidal effectiveness equal to commercial 
standard Formulations C and J in this test. 

EXAMPLE 45 

Aqueous spray compositions were prepared containing giyphosate IPA salt and excipieni 
ingredients as shown in Table 45a. Process (i) was followed for compositions 45-1 0 to 45-12 and 
process (iii) for compositions 45-01 to 45-09 using soybean lecithin (45% phospholipid, Avanti). The 
pH of all compositions was adjusted to approximately 7. 

Table 45a 


Spray 

composition 

% w/w 

Lecithin 

Fluorad FC-135 

Surf Hi 

45-01 

0.10 



45-02 

0.05 



45-03 

0.02 



45-04 

0.10 

0.10 


45-05 

.0.05 

0.05 


45-06 

0.02 

0.02 


45-07 

0.10 


0.10 

45-08 

0.05 


0.05 

45-09 

0.02 


0.02 

45-10 



0.10 

45- 1 1 



0.05 

45-12 



0.02 
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Velvelleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-gaili. 
ECMCF) plants were grown and treated by the standard procedtires given above. Applications of spray 
compositions were made 23 days after planting ABUTH and 21 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 1 5 days after application. 

' in addition to compositions 45-01 to 45- 12, spray compositions were prepared by tank mixing 
Fornnilations B and C with Fliiorad FC-135 at various concentrations. Formulations B and C alone and 
Formulation J were applied as comparative treatments. Results, averaged for all replicates of eacli 
treatment, are shown in Table 45b. 


Table 45b 


Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Fonniilation B 

150 

16 

21 

250 

68 

32 

350 

68 

63 

450 

67 

69 

I-ormiilation C 

150 

29 

47 

250 

76 

74 

350 

98 

94 

450 

100 

85 

Formulation J 

150 

37 

31 

250 

79 

72 

350 

93 

82 

450 

97 

97 

Formulation B 
+ Fliiorad FC- 1 35 0. 1 % w/v 

150 

55 

15 

250 

73 

28 

350 

85 

57 

450 

83 

83 

Formulation B 
■+ Fluorad FC- 1 35 0.05% w/v 

150 

59 

15 

250 

77 

41 

350 

81 

72 

450 

77 

51 

Formulation B 
+ Fluorad FC- 1 35 0.02% w/v 

150 

25 

12 

250 

54 

27 . 

350 

82 

38 

450 

75 

47 

Formulation C 
+ Fluorad FC-135 0.1% w/v 

150 

51 

26 

250 

78 

63 

350 

86 

71 

450 

89 

79 

Formulation C 
+ Fluorad FC-135 0.05% w/v 

150 

58 

23 

250 

74 

89 

350 

93 

78 

450 

89 

9! 
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Spray composition 

Cilypiiosate raie 
(T a.e./hci 

% Iniiibilion 

ABUTH 

ECHCr 

'-f I 

150 

29 

26 

250 

61 

47 

350 

73 

48 

450 

82 

62 

45-02 

150 

34 

34 

250 

67 

34 

350 

73 

54 

450 

85 

43 

45-03 

150 

20 

29 

250 

60 

49 

350 

68 

84 

450 

74 

64 

45-04 

150 

78 

94 

250 



350 


64 

450 

97 

59 

45-05 

150 

8 1 

O 1 


250 

89 

27 

350 

8'^ 

34 

J '"T 

450 

99 

3 1 

45-06 

150 


1 4 

250 

85 

' 64 

350 

86 

3 1 

450 

90 

60 

45-07 

150 

71 

27 

250 

81 

46 

350 

84 

66 

450 

88 

62 

45-08 

] 50 

46 

29 

250 

70 

43 

350 

78 

61 

450 

86 

58 

45-09 

150 

55 

25 

250 

76 

33 

350 

80 

50 

450 ■ 

78 

62 

45-10 

150 

65 

26 

250 

85 

28 

350 

91 

37 

450 

89 

53 

45-11 

150 

73 

27 

250 

77 

28 

350 

92 

4 I 

450 

92 

49 

45-12 

150 

71 

20 

250 

74 

31 

350 

79 

39 

450 

93 

53 
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Exlrciiiely high herbicidal effectiveness was noted on ABUTM with compositions 45-04 to 45- 
06, containing lecithin and Fluorad rC- !35. Replacement of FUiorad FC-135 by ''Surf HT". a 
hydrocarbon-based surfactant of formula Ct2H25S02NI I(CH2)3N^(CI l3)3 I', gave (in compositions 45-07 
to 45-09) effectiveness on ABUTH still superior at low glyphosate rates to commercial standard 
5 Tormulations C and J btil not quite as great as that of compositions 45-04 to 45-06. Performance of 

compositions 45-04 to 45-12 on ECHCF was relatively low in this test but performance on ABUTM was 
remarkably high considering the very low surfactant concentrations present. 

EXAMPLE 46 

Aqueous spray compositions were prepared containing glyphosate f PA or tetrabutylammonium 
10 salt and excipient ingredients as shown in Table 46a. Process (i) was followed for compositions 46-1 0 to 
46-13 and 46- 15 and process (iii) for compositions 46-0 1 to 46-09 using soybean lecithin (45% 
phospholipid, Avanti). The pH of all compositions was adjusted to approximately 7. 

Table 46a 


Spray 

composition 

% w/w 

Glyphosate 
salt 

Lecithin 

LN700 

Fluorad FC- 
135 

Surf HI 

46-01 

0.10 




IPA 

46-02 

0.05 




IPA 

46-03 

0.02 




IPA 

46-04 

0.10 


0.10 


IPA 

46-05 

0.05 


0.05 


IPA 

46-06 

0.02 


0.02 


IPA 

46-07 

0.10 



O.IO 

IPA 

46-08 

0.05 



0.05 

IPA 

46-09 

0.02 



0.02 

IPA 

46-10 


0.10, 



IPA 

46- 1 1 


0.05 



IPA 

46-12 


0.02 



IPA 

46-13 





(Bu)4N 

46-14 

0.05 


0,05 


(Bu)4N 

46-15 



0.05 


(Bu)4N 


15 Velvetieaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 

ECMCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 19 days after planting ABUTH and 21 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 14 days after application. 

In addition to compositions 46-01 to 46-15, spray compositions were prepared by tank mixing 

20 Formulations B and C with Fluorad FC-135 at various concentrations. Formulations B and C alone and 
Formulation J were applied as comparative treatments. Results, averaged for all replicates of each 
treatment, are shown in Table 46b. 
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Spray composition 

Glyphosate rate 
g a.e./lia 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

33 

24 

300 

51 

27 

500 

68 

36 

/OO 

83 • 

•43' 

Formulation G ' " ' - ^ 

' - - 150 ' ' ~ 

; - 32 - 


300 

78 

68 

500 

90 

81 

700 

96 

89 

Formulation J 

150 

16 

27 

300 

74 

56 

500 

88 

79 

700 

93 

92 

Formulation B 
+ Fluorad FC- 1 35 0. 1 % \v/v 

150 

22 

18 

300 

71 

26 

500 

73 

51 

Formulation B 
+ Fluorad FC-13:> 0.0:)% w/v 

150 

19 

16 

300 

60 

28 

500 

72 

33 

Formulation B 
+ Fluorad FC- 1 35 0.02% w/v 

1 50 

14 

14 

300 

23 

; 26 

500 

69 

.38. 

Formulation C 
+ Fluorad FC-135 0.1% w/v 

150 

31 

1 1 

300 

73 

27 

C f\f\ 

500 

82 ■ 

48 

Formulation C 
+ Fluorad FC-135 0.05% w/v 

150 

43 

23 . 

") {\(\ 
300 

7 1 

49 

500 

93 

. 50 

46-01 

150 

20 

18 

300 

65 

29 


85 

34 

46-02 

150 

22 

19 

300 

63 

35 


83 

51 

46-03 

1 ^ A 

1 50 

24 

29 

inn 
300 

64 

"35 ' 


85 

40 

46-04 . 

1 C A 

1 50 

63 

21 

30U 

75 

31 

CAA 

84 

46 

46-05 

I r A 

1 50 

68 

1 A 

1 0 

'inn 

82 

29 

500 

81 

53 

46-06 

150 

68 

21 

300 

84 

30 

500 

85 

46 
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Spray composition 

Glyphosaie rate 
g a.e./ha 

% Inhibition 

ABUTH 

FXHCr 

46-07 

1 dO 

41 

35 

1 nn 

5J 

39 


93 

6 1 

46-08 

1 

1 jU 

34 

22 


77 

.27 


o r 

85 

-^ 35 ■ 

46-09 

1 2»U 

24 

1 7 

JUU 

78 

39 


91 

58 

46-10 

1 
1 

16 

19 

3U(J 

62 

28 

jUU 

72 

53 

46-1! 

1 c ri 
1 DU 

38 

25 

1 AM 

J 00 

59 

38 

^ AA 
J 00 

82 

59 

46-12 

1 C A 

1 50 

7 

23 

T AA 
300 

61 

40 

^ AA 

jOO 

77 

63 

46-13 . 

I 50 

81 

48 

"5 AA 
300 

92 

5i 

C AA 

500 

90 

46 

46-14 

1 C A 

1 50 

87 

30 

T A A 

300 

A 1 

9 1 

69 

son 

95 

89 

46-15 

150 

81 

37 

300 

94. 

41 

500 

92 

63 


As in the previous Example, compositions containing ''Surf HI" did not show as strong 
enhancement of glyphosate effectiveness as counterpart compositions containing Fluorad PC- 1 35. The 
tetrabutylammonium salt of glyphosate (compositions 46-13 to 46-15) exhibited extremely high 
5 herbicidal effectiveness in this test. 

EXAMPLE 47 

Aqueous concentrate compositions were prepared containing glyphosate I PA salt and excipient 
ingredients as shown in Table 47a. Process (v) was followed for ail compositions using soybean lecithin 
(45% phospholipid, Avanti), except that various orders of addition were tried as indicated below. The 
10 pH of all compositions was approximately 5. 

Table 47a 


Concentrate 

% w/w 

Order of 

composition 

Glyphosate 

Lccitiiin 

Fluorad 

Fluorad 

MON 

Agrimul 

addition 


a.e. 


FC-i35 

FC-754 

0818 

PG-2069 

(*) 

47-01 

30 . 

3.0 

3.0 


0.75 


A 

47-02 

30 

3.0 

3.0 


0.75 


B 

47-03 

30 

3.0 

3.0 


0.75 


C 
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Conceiurate 
composition 

% w/w 

Order of 

add ition 

/* \ 
\ ' 

Glyphosate 
a.e. 

Lecithin 

Fkioraci 

I* luorad 

Irr" l^A 

MON 

AQ 1 C 

Agriniul 

/I 7 H/l 


3.0 

7 (\ 

3.0 


0.73 



H I ~\fj 

7 /"i 

1 A 

3.0 

7 {\ 

3.0 


A "7 C 

0. / J. 



A 1 HA 

30 

3.0 

7 A 
3 .0 


A 7 C 
0. / J 


r: 
1 

Al CM 


T A 
3.0 


3.0 

A T C 
0. /j 


A 
r\ 

47 Aft 

7 A 

3.0 


1 A 

,3.0 

A 7< 


v\ 

D 

zl7 HQ 

7 A 

3.0 


3.0 

A 7 C 



zi7 in 

7 A 
JO 

1 A 

3.0 


1 A 

3 .0 

A 7 C 
0. /3 


n 

/1 7 1 I 

7 A 

1 A 

3.0 


1 A 

3.0 

A 7< 

0. / J 


c 
c 

/1 7 17 

7 A 

1 A 

3.0 


3.0 

A "7 C 

0. /j 


r 

/1 7 11 

"2 A 
30 

T A 

3.0 

7 A 
3.0 




A 

Al \ A 


J A) 

7 i\ 



A ^ 

i:i 


30 

3.0 

3.0 . 



0.5 

c 

47-16 

30 

3-0 

3.0 



0.5 

D 

47-17 

30 

3.0 

3.0 



0.5 

E 

47-18 

30 

3.0 

3.0 



0.5 

F 


(*) Order of addition: 



Isi 

2nd 

3rd 

4 th 

5th 

A 

lecithin 

MON/PG 

FC- 135/754 

water 

glyphosate 

B 

lecithin 

PC- 1 35 

MON/PG 

water 

glyphosate 

C 

glyphosate 

water 

FC- 135/754 

MON/PG 

lecithin 

P 

glyphosate 

water 

MON/PG 

FC- 1 35/754 

lecithin 

E 

glyphosate 

lecithin 

MON/PG 

FC- 135/754 

water 

F 

glyphosate 

lecithin 

FC- 135/754 

MON/PG 

water 


MON/PG means MON 0818 or Agrimul PG-2069 


Veivetteaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-gaili, 
5 ECMCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 15 days after planting ABUTH and 18 days after planting ECHCF. and 
evaluation of herbicidal inhibition was done 1 5 days after application. 

Formulations C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 47b. 
10 Table 47b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation C 

150 

26 

69 

300 

75 

100 

500 

85 

99 

700 

94 

100 

Formulation J 

150 

38 

78 

300 

76 

87 

500 

87 

100 

700 

90 

100 
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Concenlratc composition 

CI n p /I in 

% inhibilion 

A Rl ITM 

r\ D LJ 1 1 1 


zi7 n 1 

1 50 

1 u 


300 

C 1 

J 11 

son 

■J \j yj 

7 1 

0 I 

700 

77 

1 00 

47 0'> 

150 

OA 



S7 

- ' * 

7 1 

500 

11 


700 

94 

1 00 

H / -U J 

1 SO 

1 1 


J \J\J 

A9. 
H o 


soo 

7'^ 

87 

700 

o 

Ql 

47-04 

1 SO 

'17 

J 0 

_J vy V/ 


J o 

soo 

J \J\J 


04 

H /'\JJ 

1 so 

OA 

T 7 



A 1 

soo 

J \J\J 

77 


700 

lf\ 

1 no 


1 so 

1 7 

J z 

'?00 

O 1 


soo 


oD 

700 

o o 

QS 

Al (\1 

] 50 

1 7 

Z J 

^00 

J o 

77 

SOO 

7'^ 

07 

700 

86 

81 

dl.OR 

1 50 

1 9 
1 z 


100 

J V/ 

SI 

47 

soo 


77 
/ z 

700 

79 

1 00 

Al-OQ 
H / -yjy 

1 50 

1 0 


300 

Al 

70 

500 

67 

OQ 

700 

83 

8 1 

47-1 0 

150 


7S 

Z J 

300 

4Q 


500. 

70 

71 

700 

85 

92 

47- 1 1 

150 

1 0 

22 

300 

S6 

17 

500 

11 

47 

700 

85 

85 

47-12 

150 

13 

27 

300 

61 

68 

500 

78 

52 

700 

86 

85 
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Concentrate composition 

o a.e./ha 

% inhibition 

ARl jTM 

VCW CY 

l^V — 1 I 1 


150 

1 H 


300 



500 

1 ^ 


700 

87 

67 

47-14 

150 


27 

300 

S9 

17 

500 

76 


700 

85 

61 

47-15 

150 

1 0 


300 

40 

46 

500 

72 

8X 

o o 

700 

79 

5 1 


1 50 


77 - 

300 


4 1 

-T 1 

500 


40 

700 

7 1 

85 

47_17 

150 



300 


IS 

500 

70 

70 

700 

75 

86 

47-18 

150 

10 

27 

300 

56 

39 

500 

69 

57 

700 

74 

93 


No great or consistent differences in herbicidal effectiveness were seen with different orders of 
addition of ingredients. 

EXAMPLE 48 

Aqueous concentrate compositions were prepared containing glyphosate I PA salt and excipieni 
ingredients as shown in Table 48a. Process (v) was followed for all compositions using soybean lecithin 
(45% phospholipid, Avanti). Order of addition of ingredients was varied as indicated below. The pH of 
all compositions was approximately 5. 

Table 48a 


Concentrate 
composition 

% w/w 

Order of 
addition (*) 

Glyphosate 
a.e. 

Lecithin 

Fluorad FC- 

135 

MON 0818 

48-01 

20 

6.0 

6.0 

2.0 

A 

48-02 

20 

6.0 

6.0 

2.0 

B 

48-03 

20 

6.0 

6.0 

2.0 ■ 

C 

48-04 

20 

6.0 

3.0 

2.0 

A 

48-05 

20 

6.0 

3.0 

2.0 

B 

48-06 

20 

6.0 

3.0 

2.0 

C 

48-07 

20 

6.0 

1.0 

2.0 

A 

48-08 

20 

6.0 

1.0 

2.0 

B 

48-09 

20 

6.0 

1.0 

2.0 

. C 
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48-10 

20 

6.0 

0.0 

2.0 

A 

AO t 1 

48- 1 1 

JO 

6.0 

A A 

2.0 

B 

4o- I 2 

zU 

o.O 

U.U 

O A 


48-13 

20 

2.0 

2.0 

0.5 

A 

48-14 

20 

i.U 

O A 

U.J 

I) 

13 

48-15 

20 

J.V 

O A 

A ^ 
U.-> 

L 

(*) Order of aciditionir 






Isl 

ilia 

Jrd 

4tn 

5lh 

A 

lecitliin 

MON 0818 

FC-135 

water 

glyphosate 

B 

lecithin 

MON 0818 

water 

FC-135 

giyphosate 

C 

lecithin 

water 

-MON 0818 

FC-135 

glyphosate 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese miilet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 14 days after planting ABUTH and 16 days after planting ECMCF, and 
5 evaluation of herbicidal inhibition was done 1 5 days after application. 

Formulations B. C and J were apphed as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 48b. 


Table 48b 


Concentrate composition 

Glyphosate rate 

% Inhibition 


g a.e./ha 

ABUTH 

ECHCF 

Formulation B 

100 

0 

3 


200 

17 

28 


300 

38 

37 


500 

78 

68 

Formulation C 

100 

8 

63 


200 

43 

96 


300 

88 

96 


500 

99 

98 

Formulation J 

100 

12 

10 


200 

.35 

60 


300 . 

85 

90 


500 

98 

92 

48-01 

100 

10 

0 


200 

38 

13 


300 

73 

28 


500 

90 

75 

48-02 

100 

8 

0 


200 

40 

23 


300 

87 

43 


500 

98 

62 

48-03 

100 

12 

0 


200 

40 

25 


300 

83 

47 


,500 

95 

73 
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Glvphosaie rale 

% Inhibilion 



ABIJTH 


48-04 

100 

5 

5 


200 

45 

38 


300 

83 

65 


500 

98 

83 

48-05 - ~ ^ 

100 

1 0 

-» 


200 

.42^ 

48 


300 

82 

53 


500 

97 

91 

48-06 

100 

28 

0 


200 

67 

43 


300 

85 

68 


500 

97 

93 

48-07 

100 


o 


200 

37 



300 

/ -J 

7^ 


500 

97 

QO 

48-08 

100 

Q 

1 


200 

37 ' 

4S 


300 

S7 

\J o 


500 

96 

97 

48-09 

100 

0 

7 


200 

35 

40 


300 

7f? 

\J\J 


500 

96 

93 

48-10 

100 

0 



200 

33 

57 


300 

82 

72 


500 

96 

94 

48-11 

100 

0 

5 


200 

35 

50 


300 

78 

82 


500 

97 

87 

48-12 

100 

3 

5 


200 

40 

37 


300 

77 

78 


500 

97 

85 

48-13 

100 

3 

0 


200 

45 

33 


300 

83 

38 


500 

95 

75 

48-14 

100 

0 

0 


200 

43 

33 


300 

77 

SO 


500 

96 

68 

48-15 

100 

0 

0 


200 

42 

30 


300 

78 

47 


500 

88 

73 
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No great or consistent differences were seen with different orders of addition of ingredients. 

EXAMPLE 49 

Aqueous concenlraie compositions were prepared containing glyphosaie II^A salt and excipieni 
ingredients as shown in Tabic 49a. Process (v) was followed for ail compositions using soybean lecithin 
(45% phospholipid, Avanii). The pH of ail compositions was approximately 5. 

Table 49a 


Concentrate 
composition 

% w/vv 

Glyphosate 

Lecithin 

Muorad hC- 
1 'iS 

h liioiad rC- 
754 

IVIUN Uo 1 0 


15 

4.0 


8.0 

0.5 

49-02 

15 

6.0 


8.0 

0.5 

49-03 

15 

8.0 


8.0 

0.5 

49-04 

10 

4.0 


8.0 

0.5 

49-05 

10 

6.0 


8.0 

0.5 

49-06 

10 

8.0 


8.0 

0.5 

49-07 

15 

4.0 

8.00 


0.5 

49-08 

15 

6.0 

8.00 


0.5 

49-09 

15 

8.0 

8.00 


0.5 

49-10 

15 

6.0 

8.25 


0.5 

49-1 1 

15 

6.0 

8.25 


4.0 

49-12 

15 

8.0 

4.00 

4.0 

0.5 

49-13 

10 

8.0 

8.00 


0,5 

49-14 

10 

8.0 

4.00 

4.0 

0.5 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochioa crus-gaili, 
10 ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions w^ere made 22 days after planting ABUTH and 23 days after planting ECHCF. and 
evaluation of herbicidal inhibition was done 17 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 49b. 
15 Table 49b 


Concenlrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

0 

20 

250 

17 

37 

350 

47 

47 

450 

53 

60 

Formulation J 

150 

27 

38 

250 

68 

80 

350 

78 

95 

450 

87 

95 
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Conceniraie composition 

Giyphosale rale 
g a.e./ha 

% Inhibilioii 

ABUTH 

ECHCF 

49-01 

150 

15 

30 

250 

78 

68 

350 

97 

87 

450 

97 

78 

49-02 

150 

47 

30 

250 

92 

80 

350 

97 

97 

450 ( 

98 

85 

49-03 

150 

30 

35 

250 

83 

45 

350 

97 

57 

450 

97 

67 

49-04 

150 

47 

32 

250 

80 

57 

350 

95 

87 

450 

97 

96 

49-05 

150 

32 

30 

250 

81 

89 

350 

94 

95 

450 

98 

94 

49-06 

150 

60 

28 

250 

80 

96 

350 

92 

95 

450 

98 

96 

49-07 

150 

50 

23 

250 

70 

■ 72 

350 

92 

78 

450 

97 

60 

49-08 

150 

45 

40 

250 

72 

72 

350 

90 

89 

450 

97 

77 

49-09 

150 

53 

25 

250 

80 

78 

350 

89 

89 

450 

96 

93 

49-10 

150 

72 

48 

250 

89 

83 

350 

98 

95 

450 

98 

80 

49-1 1 

150 

50 

27 

250 

77 

63 

350 

93 

83 

450 

97. 

72 

49-12 

150 

52 

15 

250 

83 

57 

350 

94 

68 

450 

98 

63 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABU 1 hi 

l.CHCF 

/HI 11 

1 jU 

50 

30 


/5 

32 



84 



77 

49- 14 

ISO 

67. 

23 

. . 250 . 

- 84 - 

-^77 

350 

97 

73 

450 

97 

72 


In this lest compositions prepared with Fkiorad FC-754 tended to provide greater herbicidal 
effectiveness on ECHCF than their countcrpails prepared with Fluorad FC-135. 

EXAMPLE 50 

5 . Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 

ingredients as shown in Table 50a. Process (v) was followed for all compositions using soybean lecithin 
(45% phospholipid, Avanti). The pFI of all compositions was approximately 5. 

Table 50a 


Concentrate 

% w/w 

composition 

Glyphosate 

Lecithin 

Fluorad FC- 

Fluorad FC- 

MON 0818 

Iso- 


a.e. 


135 

754 


propanol 

50-01 

15 

6.0 

8.25 


4.0 


50-02 

15 

6.0 


8.25 

4.0 


50-03 

10 

8.0 

8.00 


0.5 


50-04 

10 

8.0 


8.00 

0.5 


50-05 

20 

2.0 

2.00 


0.5 


50-06 

20 

2.0 


2.00 

0.5 


50-07 

30 

3.0 

3.00 


0.5 


50-08 

30 

3.0 


3.00 

0.5 


50-09 

30 

1.0 

1.00 


0.5 


50-10 

30 

1.0 


1.00 

0.5 


50-1 1 

15 

6.0 

8.25 


4.0 

5.0 

50-12 ■ 

15 

6.0 


8.25 

4.0 

5.0 

50-13 

10 

8.0 

8.00 


2.0 

5.0 

50-14 

10 

8.0 


8.00 

2.0 

5.0 

50-15 

30 

3.0 


3.00 

0.8 


50-16 

30 

3.0 

3.00 


0.8 


50-17 

10 

8.0 

8.00 


2.0 

7.5 

50-18 

10 

8.0 


8.00 

2.0 

7.5 

50-19 

10 

8.0 

8.00 


2.0 

10.0 

50-20 

10 

8.0 


8.00 

2.0 

10.0 

50-21 

10 

8.0 

8.00 


4.0 

5.0 

50-22 

10 

8.0 


8.00 

4.0 

5.0 


10 Velvetleaf (Abutilon theophrasti, ABUTFl) and Japanese millet (Echinochloa crus-galli, 

ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
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compositions were made 1 7 days after planting ABUTH and 1 9 days after planting ECHCF. and 
evaluation of herbicidal inhibition was done 15 days after application. 

Formulations B. C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 50b. 

Table 50b 


Concentrate composition - . 

Glypliosate rate 
g a.e./ha 

% Inhibition 

ABU TH 

ECHCr 

Formulation B 

150 

2 

22 

250 

25- 

28 

350 

63 

38 

450 

70 

58 

Fnrmiilation 

1 Willi LlluLIV^II \- 

150 

30 

47 

250 

75 

82 

350 

97 

97 

450 

100 

99 

Formulation J 

150 

10 

43 

250 

58 

88 

350 

87 

96 

450 

98 

93 

50-01 

150 

63 

15 

250 

78 

32 

350 

83 

70 

50-02 

150 

60 

28 

250 

80 

32 

350 

88 

65 

50-03 

150 

53 

37 

250 

80 

42 

350 

91 

. . 27 . 

50-04 

150 

■ 72 . 

,-..1,8:'. 

250 

. 83 

.50- -- 

350 

96 

80 

50-05 

150 

50 

■ 2 

250 

77 

25 ; 

350 

78 

43 ■■ 

50-06 

150 

22 ■ 

25 ■. 

250 

77 

27 . 

350 

87 

40 

50-07 

150 

27 

20 

250 

58 

32. 

350 

87 

37 

50-08 

150 

32 

3 

250 

78 

30 

350 

82 

52 

50-09 

150 

5 

0 

250 

42 

28 

350 

68 

43 
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Concentrate composition 

Glypliosaie rate 
ga.e./ha 

% Inhibition 

ABUTH 

ECHCF 

50-10 

150 

2 

23 

- 250 

52 

28 

350 

75 

42 

50-11 

150 

72 

27 

250 

80 

42 

350 

85 

73 

50-12 

150 

58 

23 

250 

82 

58 

350 

87 

97 

50-13 

150 

70 

8 

250 

83 

38 

350 

85 

45 

50-14 

150- 

68 

37 

250 

90 

27 

350 

89 

67 

50-15 

150 

28 

28 

250 

63 

40 

350 

87 

35 

50-16 

150 

23 

13 

250 

45 

48 

350 

82 

68 

50-17 

150 

67 

2 

250 

88 

30 

350 

87 

58 

50-18 

150 

60 

38 

250 

85 

22 

350 

95 

53 

50-19 

150 

74 

38 

250 

80 

47 

350 

95 

28 

50-20 

150 

70 

25 

250 

85 

70 

350 

97 

81 

50-21 

150 

78 

5 

250 

83 

50 

350 

90 

83 

50-22 

150 

73 

33 

250 

82 

33 

350 

95 

83 


Concentrate compositions having a high (20-30% a.e.) loading of glyphosate and consequently a 
relatively low loading of excipients showed enhancement of herbicidal effectiveness over that obtained 
with Formulation B, but in this test did not provide efficacy equal to commercial standard Formulations 
C and J. 
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EXAMPLE 51 

Aqueous concentrate compositions were prepared containing glyphosate I PA sail and cxcipient 
ingredients as shown in Table 51a. Process (i) was followed for compositions 51-13 to 51-20 and 
process (v) for compositions 51-01 to 5 1-12 using soybean lecithin (45% phospholipid. Avanti). 
5 . Compositions were stored in different conditions as indicated below before testing for herbicidal 
effectiveness. The pH of all cbmposilions was approximately 5. 

Table 51a 


Concentrate 
composition 

% w/vv 

Storage 
conditions 

Glyphosate 
a.e. 

Lecithin 

LI-700 

Fluorad 
FC-135 

Fluorad 
FC-754 

MON 
0818 

51-01 

20.0 

2.0 



2.0 

0.5 

60"C, 4d 

5 1-02 

15.0 

6.0 


8.25 


4.0 

60''C, 4d 

5 1-03 

20.0 

2.0 



2.0 

0.5 

-10"C. 4d 

51-04 

15.0 

6.0 


8.25 


4.0 

-10''C. 4d 

5 1-05 

20.0 

2.0. 



2.0 

0.5 

room temperature, 4d 

5 1 -06 

15.0 

6.0 


8.25 


4.0 

room temperature, 4d 

51-07 

20.0 

2.0 



2.0 

0.5 

60 C, 8h then -10 C, 4d 

J I -yJo 

15.0 

6.0 


8.25 


4.0 

dU c on tiien - 1 u L., 40 

51-09 

20.0 

2.0 



2.0 

0.5 

freshly made 

51-10 

15.0 

6.0 


8.25 


4.0 

freshly made 

51-11 

20.0 

2.0 



2.0 , 

0.5 

room temperature, 42d 

51-12 

15.0 

6.0 


8.25 


4.0 

. room temperature, 42d 

51-13 

15.0 


18.25 





51-14 

20.0 


4.50 





51-15 

15.0 


14.25 



4.0 


51-16 

20.0 


4.00 



0.5 


51-17 

15.0 


10.00 

8.25 




51-18 

20.0 


2.50 


2.0 



51-19 

15.0 


6.00 

8.25 


4.0 


51-20 

20.0 


2.00 

2.00 


0.5 " 



Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus^galli, 
10 ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 16 days aifler planting ABUTH and 18 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 18 days after application. 

Formulations B and J wei'e applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 51b. 
15 Table 51b 


Spray composition 

Glyphosate rate 
. g a.e./ha 

% liiliibition 

ABUTH 

ECHCF 

Formulation B 

150 

27 

30 

250 

37 

38 

350 

60 

42 

450 

69 

45 
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Spray composition 

Glyphosaie rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formiiiiilioii J 

150 

45 

61 

250 

81 

92 

350 

93 

97 ' 

450 

96 

97 

51-01 

150 

45 

■ 25 

250 

49 

41 

350 

66 

47 

450 

75 

63 

51-02 

150 

49 

65 

250 

74 

67 

350 

83 

88 

450 

92 

87 

51-03 

150 

32 

25 

250 

71 

70 

350 

75 

65 

450 

77 

67 

51-04 

150 

54 

68 

250 

82 

82 

350 

91 

95 

450 

87 

96 

51-05 

150 

39 

52 

250 

63 

65 

350 

83 

90 

450 

85 

93 

51-06 

150 

67 

81 

250 

89 , 

97 

350 

94 

100 

450 

96 

100 

51-07 

150 

39 

52 

250 

60 

88 

350 

87 

94 

450 

85 

96 

51-08 

150 

54 

82 

250 

87 

98 

350 

93 

100 

450 

92 

100 

51-09 

150 

45. 

53 

250 

67 

88 

350 

84 

89 

450 

93 

93 

51-10 

150 

56 

63 

250 

86 

97 

350 

94 

99 

450 

92 

98 

51-11 

150 

48 

40 

250 

69 

55 

350 

74 

91 
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Spray composition 

Glypliosate rate 
g a.e./ha 

% Inhibilion 

ABUTH 

ECllCF 

5 1 - 1.2 

150 

60 

■4 1 

250 

86 

91 

350 

95 

98 

51-13 

150 

30 

■ 44 

250 

37 

76 

350 

59 

■ 94 

51-14 

150 

0 

40 

250 

49 

55 

350 

59 

85 

51-15 

150 

42 

61 

250 

71 

90 

350 

83 

97 

51-16 

150 

27 

42 

250 

49 

58 

350 

61 

86 

51-17 

150 

37 

45 

250 

52 

70 

350 

76 

60 

51-18 

150 

28 

32 

250 

53 

77 

350 

70 

71 

51-19 

150 

47 

36 

250 

69 

97 

350 

83 

89 

51-20 

150 

26 

20 

250 

56 

74 

350 

62 

82 


No great or consistent effect of storage conditions on herbicidal effectiveness of compositions 
was seen in this test. 

EXAMPLE 52 

Aqueous concentrate compositions were prepared containing glyphosate I PA salt and excipient 
ingredients as shown in Table 52a. Process (v) was followed for all compositions using soybean lecithi 
(45% phospholipid, Avanti). The pH of all compositions was approximately 5. 

Table 52a 


Concentrate 

% w/w 

composition 

Glyphosate 

Lecithin 

Butyl 

Fluorad 

MON 

Elhomeen 

Ethanoi 


a.e. 


stearate 

FC-754 

0818 

T/25 


52-01 

20 

2.0 

0.5 



1.25 

1.0 

52-02 

20 

2.0 

0.5 


1.00 

1.00 

1.0 

52-03 

20 

2.0 

0.5 


1.25 


1.0 

52-04 

20 

6.0 

1.5 



3.00 

3.0 

52-05 

20 

6.0 

1.5 


2.00 

2.00 

2.0 

52-06 

20 

6.0 

1.5 


3.00 


3.0 

52-07 

20 

2.0 

0.5 



0.50 
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Concentrate 

% w/vv 

composition 

Glypliosate 

Lecithin 

Butyl 

FliioracI 

MON 

Elhomeen 

bthanol 


a.e. 


stearate 

rC-754 

0818 

'1725 


52-08 

20 

2.0 

0.5 



2.50 


52-09 

20 

2.0 

0.5 


1.25 

1.25 


52-10 

20 

6.0 

1.5 



0.50 


52-11 

20 

6.0 

1.5 



3.00 


5.2-12 

20 

6.0 

1.5 



6.00 


52-13 

20 

6.0 

1.5 


3.00 

3.00 


52-14 

20 

2.0 


2.0 

0.50 



52-15 

20 

6.0 


3.0 

6.00 



52-16 

20 

6.0 


6.0 

6.00 




VeIvetlear(Abutilon tlieophrasti, ABUTH) and Japanese millet (Echinochioa criis-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 16 days after planting ABUTI l and ECHCF, and evaluation of herbicidal 
5 inhibition was done 1 5 days after application. 

Formulation J \vas applied as a comparative treatment. Results, averaged for all replicates of 
each treatment, are shown in Table 52b. 

Table 52b 


Concentrate composition 

Glyphosate rate 
g a.e. /ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation J 

150 

38 

45 

250 

80 

63 

350 

78 

82 

450 

75 

55 

52-01 

150 

23 

27 

250 

57 

53 

350 

70 

85 

450 

70 

83 

52-02 

150 

7 

25 

250 

52 

45 

350 

82 

88 

450 

82 

90 

52-03 

150 

38 

35 

250 

50 

40 

350 

82 

92 

450 

83 

93 

52-04 

150 

40 

48 

250 

73 

75 

350 

78 

92 

• 450 

88 

92 

52-05 

150 

50 

53 

250 

68 

80 

350 

85 

98 

450 

89 

96 
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Concentrate composition 

Glyphosate rate 
g a.e./lia 

% Inhibition 

ABUTH 

ECHCF 

52-06 

150 

50 

43 

250 

55 

80 

350 

78 

97 

450 

85 

91 

52-07 

150 

3 

• 28 

250 

22 

43 

350 ^' ' 

67 

' 72 

450 

73 

75 

52-08 

150 

43 

-( 

250 

77 

63 

350 

89 

78 

450 

97 

85 

52-09 

150 

57 

27 

250 

95 

63 

350 

89 

86 

450 

98 

88 

52-10 

150 

32 

23 

250 

33 

55 

350 

73 

82 

450 

67 

60 

52-1 1 

150 

45 

32 

250 

78 

72 

350 

95 

92 

450 

98 

96 

52-12 

150 

67 

42 

250 

80 

75 

350 

96 

88 

450 

97 

90 

52-13 

150 

73 

42 

250 

83 

77 

350 

96 

91 

450 

98 

88 

52-14 

150 

57 

30 

250 

77 

72 

350 

84 

80 

450 

96 

75 

52-15 

150 

72 

. 38 

250 

88 

82 

350 

98 

92 

450 

98 

87 

52-16 

150 

85 

49 

250 

97 

47 

350 

97 

83 

450 

98 

85 


Very high herbicidal effectiveness was obtained in tliis test with concentrate compositions 
containing lecithin and Fhiorad FC-754. Composition 52-14, containing each of these excipients at the 
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very low weight/.weighl ratio to giyphosaie a.e. of 1 : 10. was at least as effective as commercial standard 
Formulation J. v/hile compositions 52-15 and 52-16 were still more effective. Also performing very well 
in this test, paiticularly on ECHCF, were a ntnnber of concentrate compositions containing lecithin and 
butyl stearate. 

5 EXAMPLE 53 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 53a. Process (v) was followed for all compositions using soybean lecithin 
(45% phospholipid, Avanii). Order of addition of ingredients was varied for ceilain compositions as 
indicated below. The pH of all compositions was approximately 5. 
10 Table 53a 


Concentrate 

Glyphosate 

% w/w 

Order of 

composition 

g/1 a.e. 

Lecithin 

Fliiorad FC- 

Benzaik- 

Butyl 

MON 

addition 




754/135 

onium CI 

stearate 

0818 

(*) 

53-01 

345 

4.0 


0.66 




53-02 

345 

4.0 


1.00 




53-03, 

347 

3.0 


3.00 




53-04 

347 

4.0 


4.00 




53-05 

347 

4.0 


5.00 




53-06 

345 

4.6 


4.60 




53-07 

348 

4.0 

2.0(754) 

1.10 




53-08 

351 

. 4.0 

4.0(754) 

1.00 



A 

53-09 

346 

3.9 

4.2(754) 

1.00 



B 

53-10 

350 

4.0 

2.0(135) 

1.10 




53-1 1 

352 

4.0 

4.0(135) 

1 .00 



A 

53-12 

349 

4.0 

4.0(135) 

1.00 



B 

53-13 

348 

4.0 

4.0 (754) 

0.50 

0.57 



53-14 

347 

4.0 


0.50 

0.52 



53-15 

348 

3.7 


0.48 


3.7 


53-16 

348 

4.0 


0.58 


4.0 



(*) Order of addition: 



1st 

2nd 

3rd 

4th 

3.1. 

A 

lecithin 

water 

Benzalkonium CI 

PC- 135/754 

glyphosate 

B 

glyphosate 

PC- 13 5/754 

Benzalkonium CI 

water 

glyphosate 


Veivetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCP) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 1 7 days after planting ABUTH and ECHCP, and evaluation of herbicidal 
15 inhibition was done 2 1 days after apphcation. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 53b. 
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Concentraie composition 

Glypliosale rate 
g a.e./ha 

% Inliibition 

ABUTH 

ECHCr 

Forimilation B 

100 

.5 

5 

200 

15 

20 

300 

47 

30 

400 

65 

37 

Fomuilatibii J 

100 

0 

8 

200 

70 

37 

300 

78 

70 

400 

83 

73 

53-01 

100 

3 

10 

200 

17 

27 

300 

45 

37 

400 

75 

40 

53-02 

100 

2 

5 

200 

13, 

30 

3O0 

43 

-- 40 

400 

75 

47 

53-03 

100 

0 

8 

200 

17 

43 

300 

65 

78 

400 

78 . 

83- 

53-04 

100 

2 

10 

200 

30 

37 

300 

68 

72 

400 

75 

88 

53-05 

100 

2 

20 

200 

25 

65 

300 

63 

88 

400 

82 

83 

53-06 

100 

10 

17 

200 

25 

33 

300 

47 

77 

400 

83 

75 

53-07 

100 

0 

10 

200 

48 

30 

300 

73 

37 

400 

83 

43 

53-08 

100 

3 

10 

200 

33 

30 

300 

68 

37 

400 

78 

40 

53-09 

100 

5 

10 

200 

40 

27 

300 

65 

50 

400 

70 

57 
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Concentrate composition 

Glypliosate rate 
g a.e./ha 

% Inhibition 

ABUTll 

ECHCF 

53-10 

100 

0 

10 

200 

30 

27 

300 

67 

40 

400 

73 

40 

53-11 

100 

0 

10 

200 

33 

27 

300 

52 

37 

400 

82 

40 

53-12 

100 

0 

10 

200 

40 

20 

300 

65 

40 

400 

72 

40 

53-13 

100 

0 

10 

200 

40 

20 

300 

60 

33 

400 

78 

33 

53-14 

100 

0 

10 

200 

7 

47 

300 

28 

33 

400 

43 

43 

53-15 

100 

0 

13 

200 

27 

33 

300 

73 

53 

400 

77 

67 

53-16 

100 

0 

13 

200 

30 

37 

300 

75 

47 

400 

77 

68 


Most concentrate compositions of this Example showed enhanced glyphosate effectiveness by 
comparison with Formulation B but did not equal the efficacy of commercial standard Formulation J in 
this test. 

EXAMPLE 54 

Aqueous spray and concentrate compositions were prepared containing glyphosate IPA salt and 
excipient ingredients as shown in Table 54a. Process (i) was followed for spray compositions 54-37 to 
54-60 and process (iii) for spray compositions 54-01 to 54-36 using soybean lecithin (45% phospholipid, 
Avanti). Process (v) was followed for concentrate compositions 54-61 to 54-63 using soybean lecithin 
(45% phospholipid, Avanti). The pH of all compositions was approximately 5. 

Table 54a 


Composition 

Glyphosate 
g a.e./l 

% w/w 

Type of 
fluoro-organic 

Lecithin Fluoro-organic 

Spray composition 

54-01 

1.60 

0.027 

0.027 

Fluorad FC-754 

54-02 

2.66 

0.045 

0.045 

Fluorad FC-754 
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Composition 

Glyphosate 

% w/w 

Type of 


g a.e./l 

Lecithin 

Fluoro-organic 

fluoro-organic 

54-03 

3.72 

0.062 

0.062 

Fluorad FC-754 

54-04 

4.79 

0.080 

0.080 

Fiuorad FC-754 

54-05 

1.60 

0.027 

0.027 

Fluorad FC-750 

54-06 

2.66 

0.045 

0.045 

Fiuorad FC-750 

54-07 

3.72 

0.062 

0.062 . 

Fluorad FC-750 

54-08 

4:79 

0.080 

0.080 

Fluorad FC-750 

54-09 - ~ 

1.60 

-0.027 - 

0.027 

Fluorad FC-751 

54-10 

■2.66 

0.045 

0.045 

Fluorad FC-751 

54-11 

3.72 

0.062 

0.062 

Fiuorad FC-75] 

54-12 

4.79. 

0.080 

0.080 

Fluorad FC-751 

54-13 

1.60 

0.027 

0.027 

Fluorad FC-760 

54-14 

2.66 

0.045 

0.045 

Fluorad FC-760 

54-15 - 

3.72 

0.062 

0.062 

Fluorad FC-760 

54-16 

4.79 

0.080 

0.080 

Fluorad FC-760 

54-17 

1 .60 

0.027 

0.027 

Fluorad FC-120 

54-18 

2.66 

0.045 

0.045 

Fluorad FC-120 

54-19 

3.72 

0.062 

0.062 

Fluorad FC-120 

54-20 

4.79 

0.080 

0.080 

Fluorad FC-120 

54-21 

1.60 

0.027 

0.027 

Fluorad FC-171 

54-22 

2.66 

0.045 

0.045 

Fluorad FC- 171 

54-23 . 

3.72 

0.062 ^ 

0.062 

Fiuorad FC-171 

54-24 

4.79 

0.080 

0.080 

Fluorad FC-171 

54-25 

1.60 

0.027 

0.027 

Fluorad FC-129 

54-26 

2.66 

0.045 

0.045 

Fluorad FC- 129 

54-27 

3.72 

0.062 

0.062 

Fluorad FC-i29 

54-28 

4.79 

0.080 

0.080 

Fluorad FC-129 

54-29 

1.60 

0.027 

0.027 

Fluorad FC-170C 

54-30 

2.66 

0045 

0.045 

Fluorad FC-170C 

54-31 

3.72 

0.062 

0.062 

Fluorad FC- 1 70C 

54-32 

4.79 

0.080 

0.080 

Fluorad FC-170C 

54-33 

1.60 


0.027 

Fluorad FC-754 

54-34 

2.66 


0.045 

Fluorad FC-754 

54-35 

3.72 


0.062 

Fluorad FC-754 

54-36 

4.79 


0.080 

Fluorad FC-754 

54-37 

1.60 


0.027 

Fluorad FC-750 

54-38 

2.66 


0.045 

Fluorad FC-750 

54-39 

3.72 


0.062 

Fluorad FC-750 

54-40 

4.79 


0.080 

Fluorad FC-750 

54-41 

1.60 


0.027 

Fluorad FC-760 

54-42 

2.66 


0.045 

Fluorad FC-760 

54-43 

3.72 


0.062 

Fiuorad FC-760 

54-44 

4.79 


0.080 

Fluorad FC-760 

54-45 

1.60 


0.027 

Fiuorad FC-120 

54-46 

2.66 


0.045 

Fiuorad FC- 120 

54-47 

3.72 


0.062 

Fluorad FC-i20 

54-48 

4.79 


0.080 

Fluorad FC-120 

54-49 

1.60 


0.027 

Fluorad FC- 171 

54-50 

2.66 


0.045 

Fluorad FC-171 

54-5 1 

3.72 


0.062 

Fluorad FC-171 
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Composition 

Glypliosate 
g a.c./l 

% w/w 

Type of 
fiuoro-organic 

Lecithin 

Fiuoro-organic 

54-52 

4.79 


0.080 

Fluorad PC- 171 . 

54-53 

1.60 


0.027 

Fluorad FC-129 

54-54 

2.66 


. 0.045 

Fluorad FC- 129 

54-55 

3.72 


0.062 

Fluorad FC-129 

54-56 

4.79 


0.080 

Fluorad FC-129 

54-57 , 

1.60 


0.027 

Fluorad FC-170C 

54-58 

2.66 


0.045 

Fluorad FC-170C 

54-59 

3.72 


0.062 

Fluorad FC-170C 

54-60 

4.79 


0.080 

Fluorad FC-170C 

Concentrate compositions: 

54-61 

180 

1.5 

1.5 

Fluorad FC-754 

54-62 

180 

2.5 

2.5 

Fluorad FC-754 

54-63 

180 

3.0 

6.0 

. Fluorad FC-754 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 19 days after planting ABUTH and 19 days after planting ECHCF, and 
5 evaluation of herbicidal inhibition was done 16 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 54b. 

Table 54b 


Spray or concentrate composition 

Glypliosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

47 

88 

250 

68 

96 

350 

86 

98 

450 

93 

100 

Formulation J 

150 

68 

89 

250 

94 

97 

350 

98 

100 

450 

100 

99 

54-01 

150 

94 

83 

54-02 

250 

97 

99 

54-03 

350 

97 

99 

54-04 

450 

99 

100 

54-05 

150 

93 

77 

54-06 

250 

94 

96 

54-07 

350 

97 

94 

54-08 

450 

98 

99 

54-09 

150 

53 

72 

54-10 

250 

68 

86 

54-11 

350 

73 

99 

54-12 

450 

91 

96 

54-13 

150 

58 

70 

54-14 

250 

72 

94 
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spray or concentrate composition 

Giyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

54-15 

350 . 

89 

95 

54-16 

450 

93 

92 

54-17 

150 

50 

62 

54-18 

250 

58 

78 

54-19 

350 

85 

93 

54-20 

450 

84 

96 

54-21 ■ " 

150 

53 

63 

54-22 

250 

83 

85 

54-23 

350 

89 

90 

54-24 

450 

96 

86 

54-25 

150 

53 

57 

54-26 

250 

78 

85 

54-27 

350 

90 

91 

54-28 

450 

96 

93 

54-29 

150 

62 

70 

54-30 

250 

84 

92 

54-31 

350 

97 

97 

54-32 

450 

. 97 

98 

54-33 

150 

94 

79 

54-34 

250 

96 

97 

54-35 

350 

97 

99 

54-36 

450 

98 

99 

54-37 

ISO 

90 

84 

54-38 

250 

99 

96 

54-39 

350 

98 

100 

54-40 

450 

99 

100 

54-41 

150 

68 

75 

54-42 

250 

73 

88 

54-43 

350 

83 

92 

54-44 

450 

92 

98 

54-45 

150 

48 

53 

54-46 

250 

60 

88 

54-47 

350 

82 

97 

54-48 

450 

95 

95 

54-49 

150 

50 

47 

54-50 

250 

63 

89 

54-51 

350 

83 

91 

54-52 

450 

91 

90 

54-53 

150 

48 

52 

54-54 

250 

63 

75 

54-55 

350 

91 

92 

54-56 

450 

97 

97 

54-57 

150 

50 

83 

54-58 

250 

73 

94 

54-59 

350 

91 

98 

54-60 

450 

94 

98 
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Spray or concentrate composition 

Glyphosaie rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

54-61 

150 

63 

52 

250 

96 

96 

350 

97 

96 

54-62 

150 

77 

77 

250 

93 

87 

350 

98 

98 

54-63 

150 

83 

89 

250 

96 

96 

350 

98 

98 


Outstanding herbicidal efficacy, even by comparison with Formulation J, was obtained in this 
test from spray compositions containing lecithin and Fluorad FC-754 (54-01 to 54-04). Substitution of 
other fluoro-organic surfactants for Fluorad FC-754 gave varying results. Fluorad FC-750 (compositions 

5 54-05 to 54-08) was an acceptable substitute; however Fluorad FC-75 1, Fluorad FC-760, Fluorad FC- 
1 20, Fluorad FC- 1 7 1 , Fluorad FC- 1 29 and Fluorad FC- 1 70C (compositions 54-09 to 54-32) provided 
less enhancement. A similar pattern was seen with spray compositions (54-33 to 54-60) containing the 
same fluoro-organic surfactants as above with the exception of Fluorad FC-75 1, but no lecithin. It is 
noteworthy that of all the fluoro-organic surfactants included in this test, only Fluorad FC-754 and 

10 Fluorad FC-750 are cationic. Excellent herbicidal efficacy was also noted in this test from concentrate 
glyphosate compositions containing lecithin and Fluorad FC-754, especially composition 54-63. 

EXAMPLE 55 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 55a. Concentrate compositions 55-01 to 55-07, 55-17 and 55-18 were 
15 prepared by process (v). Concentrate compositions 55-08 to 55-15 were prepared by process (x). The 
other concentrate compositions of this Example were included for comparison purposes. 


Table 55a 


Cone, 
comp. 

Glyphosate 
g a.e./l 

% w/w 

Lecithin 

Fluorad 
FC-754 

Butyl 
stearate 

Ethomeen 
T/25 

Ceteareth- 
20 

Arcosolve 
DPM 

Ceteareth- 
27 

55-01 

348 

3.0 

3.00 


0.75 




55-02 

348 

3.8 

3.75 


5.00 




55-03 

348 

3.8 

3.75 


7.50 




55-04 

348 

2.0 

5.00 


0.75 




55-05 

348 

5.0 

5.00 


0.75 




55-06 

348 

2.0 

2.00 






55-07 

348 

1.0 

1.00 






55-08 

220 

1.5 


1.5 

3.00 

3.0 



55-09 

220 

1.5 


1.5 

3.00 



3.0 

55-10 

220 

1.5 


1.5 

6.00 

3.0 



55-1 1 

220 

1.5 


1.5 

6.00 



3.0 

55-12 

220 

3.0 


. 1 .5 

3.00 

3.0 
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Cone, 
comp. 

Glyphosate 
g a.e./l 

% w/w 

Lecithin 

Fluorad 
FC-754 

Butyl 
stearate 

Ethomeen 
T/25 

Cetearelh- 
20 

Arcosolve 
DPM 

Celcareth- 
27 

55-13 

220 

3.0 


1.5 

3.00 



3.0 

55-14 

348 

K5, 



6.00 

3.0 



55-15 

348 

3.0 


1.5 

3.00 

3.0 



55-16 

348 


3.00 






55-17 

348 

3.0 





3.0 


55-18 

348 , 

5.0 



-13.00 


5.0 



Velvetleaf (Abutiion theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 17 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
5 inhibition was done 18 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 55b, 

Table 55b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

100 

28 

32 

200 

41 

37 

300 

73 

64 

400 

22 

30 

Formulation J 

100 

38 

32 

200 

82 

73 

300 

89 

91 

400 

97 

89 

55-01 

100 

73 

28 

200 

90 

66 

300 

97 

92 

400 

100 

96 

55-02 

100 

77 ■ 

32 

200 

87 

67 

300 

84 

78 

400 

98 

84 

55-03 

100 

79 

33 

200 

82 

66 

300 

99 

81 

400 

97 

88 

55-04 

100 

69 , 

35 

200 

95 

59 

300 

96 

84 

400 

92 

91 

55-05 

100 

82 

32 

200 

92 

55 

300 

96 

71 

400 

94 

87 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

55-06 

100 

83 

33 

200 

100 

52 

300 

100 

68 

400 

99 

75 

55-07.. 

100 

77 

35 

200 

90 

58 

300 

95 

71 

400 

94 

90 

55-08 

100 

51 

40 

200 

89 

75 

300 

96 

92 

400 

95 

98 

55-09 

100 

76 

57 

200 

98 

81 

300 

97 

86 

400 

96 

98 

55-10 

100 

69 

60 

200 

98 

63 

300 

95 

82 

400 

99 

90 

55-11 

100 

61 

60 

200 

94 

84 

300 

97 

89 

400 

99 

97 

55-12 

100 

64 

53 

200 

95 

82 

300 

96 

90 

400 

95 

98 

55-13 

100 

61 

58 

200 

. 94 

78 

300 

88 

87 

400 

100 

94 

55-14 

100 

56 

61 

200 

88 

.77 

300 

91 

82 

400 

97 

89 

55-15 

100 

42 

52 . 

200 

82 

80 

300 

86 

90 

400 

97 

92 

55-16 

100 

64 

49 

200 

86 

75 

300 

97 

88 

400 

100 

82 

55-17 

100 

57 

32 

200 

88 

66 

300 

95 

73 

400 

100 

88 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

55-18 

100 

52 

36 

200 

70 

77 

300 

82 

79 

400 

97 

73 


Concentrate compositions 55-01 to 55-07, containing lecithin and Fluorad FC-754, exhibited - 
outstanding herbicidal effectiveness. On ABUTH, several of these were about as effective at 100 g 
a,e./ha as commercial standard Formulation J at 200 g a.e./ha. On ECHCF, all exhibited strong 
5 enhancement over Formulation B but most did not equal Formulation J on this species. The performance 
of composition 55-07, containing lecithin and Fluorad FC-754 each at the extremely low weight/weight 
ratio to glyphosate a.e. of about 1 .30, was remarkably high. The inclusion of a relatively high 
concentration of Ethomeen T/25, as in compositions 55-02 and 55-03, was not helpful to herbicidal 
effectiveness in the presence of lecithin and Fluorad FC-754, and may even have been detrimental. The 

10 relatively poor performance of composition 55-18, having a high Ethomeen T/25 concentration but in 
this case no Fluorad FC-754, is consistent with this observation. Without being bound by theory, it is 
believed that the presence of such high concentrations of Ethomeen T/25 together with lecithin results in 
the formation of mixed micelles rather than liposomes in aqueous dispersion. Composition 55-16, 
containing Fluorad FC-754 at a weight/weight ratio to glyphosate a.e. of about 1:10, but no lecithin, 

15 exhibited herbicidal effectiveness similar to that of composition 55-01, suggesting that under the 

conditions of this test a large part of the enhancement due to the lecithin/Fluorad FC-754 combination 
was attributable to the Fluorad FC-754 component. 

Compositions 55-08 to 55-15, containing lecithin, butyl stearate, Ethomeen T/25 and a C)6-i8 
alkylether surfactant (ceteareth-20 or ceteareth-27) exhibited a very high degree of herbicidal 

20 effectiveness. Not only was performance, at least of 55-08 to 55-13, on ABUTH substantially better than 
that of Formulation J, these compositions performed considerably better than Fonnulation J on ECHCF 
as well. 

EXAMPLE 56 

Aqueous spray compositions were prepared containing glyphosate IPA salt and excipient 
25 ingredients as shown in Table 56a. Process (i) was followed for compositions 56-61 to 56-64, 56-67, 56- 
69 and 56-71 and process (iii) for compositions 56-01 to 56-60, 56-66, 56-68, 56-70 and 56-72 using 
soybean lecithin (45% phospholipid, Avanti). The pH of all compositions was approximately 5. 

Table 56a 


Spray 

% w/w 

composition 

Lecithin 

MON 0818 

Fluorad FC- 

Ethomeen 

Ethomeen 




754 

T/25 

C/12 

56-01 

0.020 

0.025 

0.02 



56-02 

0.030 

0.025 

0.02 
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Spray 

% w/w 

composition 

Lecithin 

MON 0818 

Fluorad FC- 

Ethomeen 

Ethomeen 



754, 

T/25 

C/12 

56-03 

0.050 

0.025 

0.02 



56-04 

0.020 

0.025 

0.03 



56-05 

0.030 

0.025 

0.03 



56-06 

0.050 

0.025 

0.03 



56-07 

0.020 

0.025 

0.04 



56-08 

0.030 

0.025 

0.04 



56-09 

0.050 

0.025 

0.04 



56-10 

0.020 

0.025 

0.05 



56-1 1 

0.030 

0.025 

0.05 



56-12 

0.050 

0.025 

0.05 



56-13 

0.020 


0.02 



56-14 

0.030 


0.02 



56-15 

0.050 


0.02 



56-16 

0.020 


0.03 



56-17 

0.030 


0.03 



56-18 

0.050 


0.03 



56-19 

0.020 


0.04 



56-20 

0.030 


0.04 



56-21 

0.050 


0.04 



56-22 

0.020 


0.05 



56-23 

0.030 


0.05 



56-24 

0.050 


0.05 



56-25 

0.020 


0.02 

0.025 


56-26 

0.030 


0.02 

0.025 


56-27 

0.050 


0.02 

0.025 


56-28 

0.020 


0.03 

0.025 


56-29 

0.030 


0.03 

0.025 


56-30 

0.050 


0.03 

0.025 


56-31 

0.020 


0.04 

0.025 


56-32 

0.030 


0.04 

0.025 


56-33 

0.050 


0.04 

0.025 


56-34 

0.020 


0.05 

0.025 


56-35 

0.030 


0.05 

0.025 


56-36 

0.050 


0.05 

0.025 


56-37 

0.020 


0.02 


0.025 

56-38 

0.030 


0.02 


0.025 

56-39 

0.050 


0.02 


0.025 

56-40 

0.020 


0.03 . 


0.025 

56-41 

0.030 


0.03 


0.025 

56-42 

0.050 


0.03 


0.025 

56-43 

0.020 


0.04 


0.025 

56-44 

0.030 


0.04 


0.025 

56-45 

0.050 


0.04 


0.025 

56-46 

0.020 


0.05 


0.025 

56-47 

0.030 


0.05 


0.025 

56-48 

0.050 


0.05 


0.025 

56-49 

0.020 


0.02 

0.050 


56-50 

0.025 


0.03 

0.050 
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Spray 

composition 

% w/w 

Lecithin 

MON 0818 

Fluorad FC- 
754 

Ethomeen 

T/25--- 

Ethomeen 
-li C/12 • 

56-51 

0.050 


0.02 

0.050 


56-52 

0.020 


0.03 

0.050 


56-53 

0.030 


0.03 

0.050 


56-54 

0.050 


0.03 

0.050 


56-55 

0.020 

0.050 

0.02 



56-56 

0.025 

0.050 

0.03 



56-57 

0.050 

0.050 

0.02 



56-58 

0.020 

0.050 

0.03 



56-59 

0,030 

0.050 

0.03 



56-60 

0.050 

0.050 

0.03 



56-61 


0.050 




56-62 




0.050 


56-63 





0.025 

56-64 


0.025 




56-65 

0.050 


0.08 

0.025 


56-66 

0.025 


0.03 


0.025 

56-67 



0.05 



56-68 

0.050 





56-69 



0.05 

0.050 


56-70 

0.050 



0.050 


56-71 


0.050 

0.05 



56-72 

0.050 

0.050 





Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 17 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
5 inhibition was done 1 5 days after application. 

Formulation J was applied as a comparative treatment. Results, averaged for all replicates of 
each treatment, are shown in Table 56b. 


Table 56b 


Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation J 

100 

14 

42 

187 

.44 

87 

300 

71 

90 

400 

92 

97 

56-01 

187 

80 

80 

56-02 

187 

80 

97 

56-03 

187 

79 

94 

56-04 

187 

79 

91 

56-05 

187 

81 

80 

56-06 

187 

73 

88 

56-07 

187 

86 

90 

56-08 

187 

88 

91 
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Spray composition 

Glyphosate rale 
g a.e./ha 

% inhibition 

ABUTH 

ECHCF 

56-09 

^ 187 

. 77 

85 

56-10. 

187 

81 

80 

56-11 

187 

88 

68 

56-12 

187 

87 

72 

56-13 

187 

85 

61 

56-14 

187 

83 

47 

56-15 ' 

187 

86 " 

61 

56-16 

187 

86 

57 

56-17 

187 

85 

44 

56-18 

187 

81 

62 

56-19 

187 

82 

63 

56-20 

187 

87 

62 

56-21 

187 

84 

48 

56-22 

187 

80 

67 

56-23 

187 

86 

89 

56-24 

187 

78 

64 

56-25 

187 

84 

87 

56-26 

187 

81 

81 

56-27 

187 

74 

85 

56-28 

187 

71 

90 

56-29 

187 

76 

74 

56-30 

187 

81 

89 

56-31 

187 

78 

80 

56-32 

187 

79 

84 

56-33 

187 

82 

84 

56-34 

187 

74 

87 

56-35 

187 

81 

89 

56-36 

187 

85 

79 

56-37 

187 

68 

89 

56-38 

187 

69 

85 

56-39 

187 

86 

85 

56-40 

187 

83 

89 

56-41 

187 

77 

76 

56-42 

187 

83 

76 

56-43 

187 

74 

83 

56-44 

187 

84 

69 

56-45 

187 

85 

71 

56-46 

187 

80 

86 

56-47 

187 

83 

96 

56-48 

187 

81 

87 

56-49 

187 

75 

99 

56-50 

187 

78 

97 

56-51 

187 

76 

97 

56-52 

187 

77 

92 

56-53 

187 

74 

88 

56-54 

187 

73 

81 

56-55 

187 

70 

87 

56-56 

187 

79 

88 

56-57 

187' 

72 

89 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

56-58 

' 187 

72 

79 

56-59 

187 

53 

80 

56-60 

187 

80 

73 

56-61 

187 

46 

78 

56-62 

187 

54 

94 

56-63 

1 87 

48 

98 

56-64 

1 87 

59 

97 ■ 

56-65 

187 

87 

84 

56-66 

187 

89 

96 

56-67 

187 

86 

69 

56-68 

187 

46 

43 

56-69 

187 

75 

90 

56-70 

187 

55 

83 

56-71 

187 

79 

80 

56-72 

187 

55 

82 


All compositions of this Example containing Fluorad FC-754 showed much greater herbicidal 
effectiveness on ABUTH at 1 87 g a.e./ha than did Formulation J at the same rate, in many cases giving 
inhibition of ABUTH equal to or greater than provided by Formulation J at 300 g a.e./ha. The only 
5 compositions of the Example not showing strong improvement over Formulation J on ABUTH were 56- 
61 to 56-64, 56-68, 56-70 and 56-72. These are the only formulations of the Example not containing 
Fluorad FC-754. 

EXAMPLE 57 

Aqueous spray compositions were prepared containing glyphosate IPA salt and excipient 
10 ingredients as shown in Table 57a. Process (i) was followed for compositions 57-02, 57-04, 57-06, 57- 
08, 57-10, 57-12, 57-14 and 57-16 to 57-18, and process (iii) for compositions 57-01, 57-03, 57-05, 57- 
07, 57-09, 57-1 1 and 57-13 using soybean lecithin (45% phospholipid, Avanti). The pH of all 
compositions was approximately 5. 

Table 57a 


Spray 

composition 

%w/w 

Type of 
surfactant 

Lecithin 

Surfactant 

57-01 

0.05 

0.05 

SurfH2 

57-02 


0.05 

SurfH2 

57-03 

0.05 

0.05 

SurfH3 

57-04 


0.05 

Surf H3 

57-05 

0.05 

0.05 

Surf H4 

57-06 


0.05 

Surf H4 

57-07 

0.05 

0.05 

Surf H5 

57-08 


0.05 

Surf H5 

57-09 

0.05 

0.05 

Fluorad FC-754 

57-10 


0.05 

Fluorad FC-754 

57-1 1 

0.05 

0.05 

Surf HI 

57-12 


0.05 

Surf H 1 
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Spray 

composition 

%w/w 

Type of 
surfactant 

Lecithin 

Surfactant 

57-13 

0.05 

0.05 

MON 0818 

57-14 


0.05 

MON 0818 

57-15 

0.05 

0.05 

Ethomeen T/25 

57-16 


0.05 

Ethomeen T/25 

57-17 


0.10 

MON 0818 

57-18 , 


0.10 

Ethomeen T/25 


Velvetieaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 17 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
5 inhibition was done 1 6 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 57b. 


Table 57b 


Spray composition 

Giyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

100 

12 

22 

200 

43 . 

• 43 

300 

63 

78 

400 

75 

82 

Formulation J 

100 

47 

27 

200 

89 

83 

300 

98 

98 . 

400 

99 

97 

57-01 

100 

65 

60 

200 

94 

84 

300 

99 

97 

400 

100 

98 

57-02 

100 

40 

45 

200 

77 

75 

300 

91 

90 

400 

94 

98 

57-03 

100 

63 

37 

200 

82 

82 

300 

97 

99 

400 

99 

97 

57-04 

100 

52 

38 

200 

79 

73 

300 

95 

98 

400 

99 

97 

57-05 

lOO 

73 

68 

200 

85 

94 

300 

98 

99 

400 

100 

99 
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Spray composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECMCF 

57-06 

100 

38 

58 

200 

73 

92 

300 

85 

100 

400 

100 

98 

57-07 

100 

50 

43 

200 

80 

78 

300 

94 

86 

400 

94 

95 

57-08 

100 

50 

48 

200 

75 

62 

300 

89 

77 

400 

90 

79 

57-09 

100 

91 

■ 47 

200 

98 

75 

300 

99 

97 

400 

99 

94 

57-10 

100 

87 

38 

200 

89 

73 

300 

99 

83 

400 

100 

94 

57-11 

100 

77 

73 

200 

93 

79 

300 

98 

96 

400 

99 

98 

57-12 

100 

55 

52 

200 

82 

89 

300 

96 

99 " 

400 

99 

100 

57-13 

100 

75 

63 

200 

93 

92 

300 

98 

99 

400 

99 

99 

57-14 

100 

78 

82 

200 

. 88 

86 

300 

96 

99 

400 

99 

100 

57-15 

100 

77 

68 

200 

94 

95 

300 

98 

97 

400 

99 

98 

57-16 

100 

75 

75 

200 

88 

99 

300 

98 

99 

400 

99 

100 

57-17 

100 

72 

77 

200 

85 

98 

300 

98 

100 

400 

99 

99 
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Spray composition 

Glyphosatc rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

57-18 

100 

77 

77 

200 

90 

96 

300 

97 

99 

400 

99 

100 


Herbicidal activity with compositions 57-13 to 57-18, based on alkylamine based surfactants 
known in the art, was very high in this test. Compositions 57-01 to 57-12 of the present invention also 
exhibited excellent herbicidal effectiveness. Overall, surfactants "Surf HI" to "Surf H5" having 
5 hydrocarbon hydrophobes were not quite as effective as Fluorad FC-754 having a fiuorocarbon 
hydrophobe, either when used as sole excipient substance or together with lecithin. 

EXAMPLE 58 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 58a. These compositions are water-in-oil-in-water multiple emulsions and 
10 were prepared by process (vi) described above. 

Table 58a 


Cone, 
comp. 

% w/w 

% in inner aq^ 
phase 

Emulsifier 
#1 

Emulsifier 
#2 

Glyphos- 
ate a.e. 

Butyl 
stearate 

Emulsifier 
#1 

Emulsifier 
#2 

Water 

Glyphosate 

58-01 

10 

18.0 

3.0 

5.0 

9.0 

20 

Span 80 

Tween 20 

58-02 

10 

7.5 

3.0 

5.0 

4.5 

20 

Span 80 

Tween 20 

58-03 

10 

7.5 

3.0 

10.0 

4.5 

0 

Surfynol 104 

Neodol 25-12 

58-04 

10 

7.5 

3.0 

10.0 

4.5 

0 

Surfynol 104 

Neodol 25-20 

58-05 

10 

7.5 

3.0 

10.0 

4.5 

0 

Surfynol 104 

Tergitol 15-S-15 

58-06 

10 

7.5 

3.0 

10.0 

4.5 

0 

Surfynol 104 

Tergitol 15-S-20 

58-07 

10 

7.5 

3.0 

10.0 

4.5 

0 

Surfynol 104 

Tween 20 

58-08 

10 

7.5 

3.0 

10.0 

4.5 

0 

Surfynol 104 

ceteareth-55 

58-09 

10 

7.5 

3.0 

10.0 

4.5 

0 

Surfynol 104 

Tergitol 15-S-30 

58-10 

10 

7.5 

3.0 

10.0 

4.5 

0 

Neodol 25-3 

ceteareth-55 

58-11 

10 

7.5 

3.0 

10.0 

4.5 

0 

Neodol 25-3 

Tergitol 15-S-30 

58-12 

10 

7.5 

3.0 

10.0 

4.5 

0 

Span 60 

ceteareth-55 

58-13 

10 

7.5 

3.0 

10.0 

4.5 

0 

Span 60 

Tergitol 15-S-30 

58-14 

10 

7.5 

3.0 

10.0 

4.5 

0 

oleth-2 

ceteareth-55 

58-15 

10 

7.5 

3.0 

10.0 

4.5 

0 

oleth-2 

Tergitol 15-S-30 

58-16 

10 

7.5 

3.0 

10.0 

4.5 

0 

Emid 6545 

ceteareth-55 

58-17 

10 

7.5 

3.0 

10.0 

4.5 

0 

Emid 6545 

Tergitol 15-S-30 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
15 compositions were made 35 days after planting ABUTH and 33 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 1 7 days after application. 
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Formulations B, C and J were applied as comparative treatments. Results, averaged for ail 
replicates of each treatment, are shown in Table 58b. 

Table 58b 


Concentrate composition 

Glyphosate rate 

% Inhibition 


g a.e./ha 

ABUTH 

ECIICF 

Formulation B 

150 

0 

0 


250 

35 

40 


- 350 


63 ' 


450 

60 

• 43 

Formulation C 

150 

63 

63 


250 

80 

96 


350 

92 

98 


450 

98 

87 

Formulation J 

150 

43 

30 


250 

75 

85 


350 

82 

98 


450 

96 

95 

58-01 

150 

65 

53 


250 

85 

70 


350 

90 

87 


450 

98 

73 

58-02 

150 

63 

5 


250 

78 

53 


350 

88 

80 


450 

97 

87 

58-03 

150 

75 

0 


250 

87 

22 


350 

88 

72 


450 

97 

17 

58-04 

150 

84 

0 


250 

90 

10 


350 

95 

70 


450 

98 

60 

58-05 

150 

77 

0 


250 

83 

3 


350 

93 

30 


450 

95 

10 

58-06 

150 

72 

0 


250 

83 

47 


350 

94 

60 


450 

98 

20 

58-07 

150 

75 

0 


250 

77 

40 


350 

96 

47 


450 

96 

50 

58-08 

150 

87 

40 


250 

97 

82 


350 

99 

83 


450 

100 

77 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

58-09 

150 

82 

10 

250 

82 

40 

350 

96 

67 

450 

97 

67 

58-10 

150 

82 

13 

250 

94 

83 

350 

99 

85 

450 

99 

83 

58-1 1 

150 

73 

17 

250 

83 

60 

350 

88 

73 

450 

96 

63 

58-12 

150 

80 

20 

250 

93 

85 

350 

96 

82 

450 

96 

82 

58-13 

150 

78 

20 

250 

83 

50 

350 

92 

90 

450 

92 

85 

58-14 

150 

80 

30 

250 

97 

85 

350 

99 

99 

450 

97 

96 

58-15 

150 

82 

30 

250 

87 

75 

350 

99 

92 

450 

99 

93 

58-16 

150 

82 

53 

250 

96 

82 

350 

96 

97 

450 

87 

82 

58-17 

150 

72 

20 

250 

80 

63 

350 

92 

75 

450 

95 

87 


Considerable variation was seen in herbicidal effectiveness of water-in-oil-in-water multiple 
emulsions of this Example, especially on ECHCF. Among the most efficacious were 58-08, 58-10, 58- 
12, 58-14 and 58-16. All of these contained a C16-18 alkylether surfactant, ceteareth-55. When Tergitol 
15-S-30, a C12.15 secondary alkylether surfactant, replaced ceteareth-55, as in 58-09, 58- 1 1, 58-13, 58-15 
and 58-17, herbicidal effectiveness, at least on ECHCF, was in most cases markedly reduced. 

EXAMPLE 59 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
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ingredients as shown in Table 59a. Concentrate compositions 59-01 and 59-02 are waler-in-oil-in-vvater 
multiple emulsions and were prepared by process (vi), using Span 80 as emulsifier # 1 . Concentrate 
compositions 59-03 to 59-12 and 59-14 to 59-17 are oil-in-water emulsions and were prepared by 
process (vii). Concentrate composition 59-1 3 is an aqueous solution concentrate and was prepared by 
5 process (viii), the component indicated below as "emulsifier #2" being the surfactant component. 

Table 59a 


Cone. 

% w/w 

% in inner aq. Phase 

Emulsifier 

comp. 

Glyphos- 

Butyl 

Span 80 

Emulsifier 

Water 

Glyphosate 

#2 


ate a.e. 

stearate 


#2 




59-01 

10 

18.0 

3.0 

5.0 

12.2 

20 

Tween 20 

59-02 

10 

7.5 

3.0 

5.0 

5.3 

20 

Tween 20 

59-03 

10 

1.0 


10.0 



Neodoi 25-20 

59-04 

10 

3.0 


10.0 



Neodol 25-20 

59-05 

10 

1.0 


5.0 



Neodoi 25-20 

59-06 

10 

3.0 


5.0 



Neodol 25-20 

59-07 

15 

1.0 


10.0 



Neodoi 25-20 

59-08 

15 

3.0 


10.0 



Neodol 25-20 

59-09 

15 

1.0 


5.0 



Neodol 25-20 

59-10 

15 

3.0 


5.0 



Neodol 25-20 

59-1 1 

20 

1.0 


5.0 



Neodol 25-20 

59-12 

20 

1.0 


10.0 



Neodol 25-20 

59-13 

10 



10.0 



Neodol 25-20 

59-14 

10 

7.5 


10.0 



Neodol 25-20 

59-15 

10 

7.5 


10.0 



Neodol 25-12 

59-16 

10 

7.5 


. 10.0 



steareth-20 

59-17 

10 

7.5 


10.0 



oleth-20 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
10 compositions were made 1 7 days after planting ABUTH and 1 9 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 18 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 59b. 

Table 59b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

0 

30 

250 

10 

40 

350 

37 

73 

450 

58 

68 

Formulation C 

150 

42 

79 

250 

77 

98 

350 

99 

97 

450 

97 

93 


192 


BNSDOCID: <WO 98171 13A1_I_> 


wo 98/17113 


PCTAJS97/19589 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation J 

150 

43 

67 

250 

73 

90 

350 

94 

98 

450 

77 

78 

59-01 

150 

58 

76 

250 

75 

77 

350 

88 

93 

450 

95 

83 

59-02 

150 

27 

63 

250 

60 

87 

350 

82 

98 

450 

77 

92 

59-03 

150 

47 

76 

250 

65 

92 

350 

94 

99 

450 

95 

91 

59-04 

150 

70 

86 

250 

86 

95 

350 

97 

98 

450 

99 

90 

59-05 

150 

42 

80 

250 

72 

90 

350 

90 

93 

450 

99 

96 

59-06 

150 

48 

57 

250 

78 

92 

350 

94 

99 

450 

96 

92 

59-07 

150 

78 

95 

250 

96 

96 

350 

98 

98 

450 

100 

97 

59-08 

150 

88 

96 

250 

98 

98 

350 

100 

99 

450 

100 

99 

59-09 

150 

82 

93 

250 

94 

96 

350 

99 

97 

450 

99 

93 

59-10 

150 

72 

83 

250 

97 

93 

350 

99 

100 

450 

100 

98 

59-11 

150 

87 

83 

250 

98 

97 

350 

100 

99 

450 

100 

99 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

59-12 

150 

93 

99 

250 

99 

99 

350 

99 

97 

450 

100 

99 

59-13 

150 

70 

90 

250 

91 

88 

350 

97 

94 

450 

99 

86 

59-14 

150. 

67 

76 

250 

93 

80 

350 

98 

95 

450 

95 

78 

59-15 

150 

68 

65 

250 

90 

87 

350 

97 

80 

450 

98 

93 

59-16 

150 

83 

73 

250 

90 

93 

350 

99 

100 

450 

100 

100 

59-17 

150 

80 

66 

250 

98 

77 

350 

99 

83 

450 

100 

85 


Very high herbicidal activity was evident in compositions 59-13 to 59-17, which have a very 
high ratio of surfactant to glyphosate a.e. of 1 : 1 . Activity was too high to clearly distinguish amon^ 
these compositions, but 59-16 and 59-1 7, containing steareth-20 and oleth-20 respectively, exbitedl 
5 greater effectiveness on ABUTH at the lowest glyphosate rate than 59-14 and 59-15, containing Naodol 
25-20 and Neodol 25-12 respectively. ^ 

EXAMPLE 60 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 60a. Concentrate compositions 60-01 and 60-02 are water-in-oil-in-water 
10 multiple emulsions and were prepared by process (vi), using Span 80 as emulsifier U\. Concentrate 
compositions 60-03 to 60-12 and 60-14 to 60-1 7 are oil-in- water emulsions and were prepared by 
process (vii). Concentrate composition 60-13 is an aqueous solution concentrate and was prepared by 
process (viii), the component indicated below as "emulsifier #2" being the surfactant component. 
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Table 60a 


pom r\ 

% w/w 

% in inner aq. phase 

rr T"TA i» ic?ifi/'»r 
lijIu u ibi 1 il r 

G lyphos- 
RtC (i.e. 

oUlN 1 

opdil o\) 

Eniulsirier 

HZ. 

Water 

Glyphosate 

ff Z 

60-0 1 

I u 

J O .U 

J .u 


1 0 0 

zU 

1 WcCIl Z.U 

60-02 

1 A 
1 u 

7 ^ 
/ .J 



J. 3 

zU 

1 wccii zvy 

60-01 

1 u 

1 n 


1 n n 
1 u.u 



1 WCvIl oU 

60-04 


Id 


i u.u 



T^M/P*^*n Jin 

_I \ V C L 1 1 O U 

60-05 

1 n 

J u 

1 n 


J .u 



T\\/f*Aii Rn 

60-06 

1 n 



^ a 

J.U 



i^\xff*t>i'\ xn 

i WCCll 0\J 

60-07 


1 n 

1 -U 


1 u.u 



J WCCII oU 

60-08 

1 vr 
J J 



inn 
1 u.u 



1 WCCll OU 

60-09 

1 c 
1 J 

1 .u 


j.U 



1 WCCll oU 

60-1 0 

yjyj 1 yj 

1 c 
1 J 

J .V 


J .u 



1 wccn oU 

60-1 1 


1 .u 


J.V 



1 ween ou 

60- 1 7 

yjyj 1 ^ 

20 

1 .0 


1 0.0 



J ween oU 

60-13 

10 



10.0 



Xween 80 

60-14 

10 

7.5 


10.0 



Tween 80 

60-15 

10 

7.5 


10.0 



Neodol 25-20 

60-16 

10 

7.5 


10.0 



steareth-20 . 

60-17 

10 

7.5 


10.0 



oleth-20 


Veivetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
5 compositions were made 1 7 days after planting ABUTH and 19 days after planting ECHCF, and 
evaluation of herbicidal inhibition was done 1 8 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 60b. 


Table 60b 


Composition applied 

Glyphosate rate 
g a.e./ha 

% inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

0 

0 

250 

3 

10 

350 

17 

20 

450 

20 

30 

Formulation C 

150 

70 

33 

250 

80 

70 

350 

85 

80 

450 

97 

77 

Formulation J 

150 

7 

20 

250 

70 

80 

350 

78 

80 

450 

83 

80 

60-01 

. 150 

40 

7 

250 

48 

20 

350 

73 

23 

450 

75 

30 
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Composition applied 

Glypliosate rate 

% Inhibition 


g a.e./ha 

ABUTH 

ECHCF 

60-02 

150 

3 

0 


250 

10 

17 


350 

47 

23 


450 

50 

30 

60-03 

150 

0 

2 


250 

33 

13 


350 

63 

40 


450 

68 

43 

60-04 . 

150 

17 

7 


250 

43 

20 


350 

78 

63 


450 

78 

63 

60-05 

150 

10 

3 


250 

20 

13 


350 

58 

40 


450 

75 

40 

60-06 

150 

3 

.0 


250 

27 

20 


350 

60 

23 


450 

72 

23 

60-07 

150 

32 

10 


250 

68 

20 


350 

75 

50 


450 

86 

60 

60-08 

150 

27 

20 


250 

68 

30 


350 

82 

40 


450 

90 

73 ■ 

60-09 

150 

43 

. 10 


250 

60 

33 


350 

72 

63 


450 

75 

73 

60-10 

150 

33 

10 


250 

62 

30 


350 

77 

60 


450 

83 

70 

60-1 1 

150 

48 

13 


250 

72 

63 


350 

83 

80 


450 

87 

80 

60-12 

150 

23 

13 


250 

60 

50 


350 

75 

80 


450 

86 

78 

60-13 

150 

32 

13 


250 

47 

40 


350 

75 

50 


450 

78 

70 
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Composition applied 

Glyphosatc rale 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

60-14 

150 

27 

20 

250 

75 

53 

350 

82 

70 

450 

92 

67 

60-15 

150 

70 

20 

250 

78 

30 

350 

92 ■ 

80 

450 

93 

80 

60- 1 6 

150 

68 

40 

250 

73 

30 

350 

93 

80 

450 

93 

77 

60-17 

150 

73 

20 

250 

85 

30 

350 

93 

60 

450 

95 

63 


Compositions 60-16 and 60-17, containing steareth-20 and oleth-20 respectively, exhibited very 
high herbicidal activity on ABUTI I. At the very high surfactant to glypiiosate a.e. ratio (1 : 1 ) of these 
compositions, no difference was evident between these compositions and an otherwise similar 
5 composition (60-15) containing Neodol 25-20 in place of steareth-20 or oleth-20. 

EXAMPLE 61 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipienl 
ingredients as shown in Table 61a. All are oil-in-water emulsions and were prepared by process (vii). 

Table 61a 


Concentrate 
composition 

Glyphosate 
g a.e./l 

% w/w 

Type of 
surfactant 

Butyl 
stearate 

Surfactant 

61-01 

163 

1.00 

10.0 

Tween 80 

61-02 

163 

1.00 

10.0 

Neodol 25-12 

61-03 

163 

1.00 

10.0 

Neodol 25-20 

61-04 

163 

1.00 

10.0 

steareth-20 

61-05 

163 

1.00 

10.0 

oleth-20 

61-06 

163 

1.00 

10.0 

Tergitol 15-S-40 

61-07 

163 

1.00 

10.0 

Tergitol 15-S-15 

61-08 

163 

1.00 

10.0 

Tergitol 15-S-20 

61-09 

163 

0.50 

10.0 

Tergitol 15-S-40 

61-10 

163 

0.50 

10.0 

Tergitol 15-S-15 

61-11 

163 

0.50 

10.0 

Tergitol 15-S-20 

61-12 

163 

0.50 

5.0 

Tergitol 15-S-40 

61-13 

163 

0.50 

5.0 

Tergitol 15-S-15 

61-14 

163 

0.50 

5.0 

Tergitol 15-S-20 

61-15 

163 

0.25 

10.0 

Tergitol 15-S-40 


10 
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Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochioa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were .made 16 days after planting ABUTH and ECHCF, and evaluation of herbicidal . 
inhibition was done 19 days after application. 
5 Formulations B, C and J were applied as comparative treatments. Results, averaged for all 

replicates of each treatment, are shown in Table 61b. 

Table 61b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

t C f\ 

1 50 

2 

20 

OCA 

250 

2 

30 

350 

5 

53 

45U 

45 

75 

Formulation C 

1 50 

45 

63 

250 

77 

93 

T C A 

350 

83 

99 

/I C A 

93 

100 

Formulation J 

1 C A 

1 50 

15 

40 

o A 

70 

73 


78 

98 


92 

99 

61-01 

1 ^A 

42 

50 

A 

72 

89 


80 

96 


93 

98 

61-02 

1 

I 3U 

45 

80 


72 

83 


85 

91 

H J W 

0*7 


61-03 

1 SO 

£. A 

60 

80 


75 

87 



OA 

450 

86 

99 

61-04 

150 

65 

60 

250 

82 

70 

350 

93 

80 

450 

98 

87 

61-05 

150 

72 

60 

250 

83 

87 

350 

95 

93 

450 

98 

97 

61-06 

150 

50 

45 

250 

68 

70 

350 

77 

85 

450 

83 

90 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECllCF 

61-07 

150 

25 

40 

250 

65 

50 

350 

80 

77 

450 

83 

80 

61-08 

150 

37 

33 

250 

72 

80 

' 350 

■ 77 

87 

450 

80 

90 

61-09 

150 

32 

47 

250 

65 

73 

350 

77 

75 

450 

80 

94 

61-10 

150 

17 

30 

250 

65 

70 

■ 350 

75 

70 

450 

78 

89 

61-11 

150 

35 

33 

250 

68 

68 

350 

77 

77 

450 

92 

75 

61-12 

150 

13 

35 

250 

57 

40 

350 

75 

57 

450 

77 

83 

61-13 

150 

35 

40 

250 

63 

43 

350 

77 

77 

450 

83 

75 

61-14 

150 

30 

25 

250 , 

67 

53 

350 

78 

85 

450 

83 

77 

61-15 

150 

13 

37 

250 

65 

50 

350 

77 

57 

450 

87 

82 


At a surfactant to glyphosate a.e. weight/weight ratio of about 1:1.5, compositions containing 
steareth-20 or oleth-20 (61-04 and 61-05 respectively) exhibited herbicidal effectiveness on ABUTH 
similar to one containing Neodol 25-20 (61-03). 
5 EXAMPLE 62 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 62a. All are oil-in-water emulsions and were prepared by process (vii). 
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Concentrate 
composition 

Glypiiosate 

g a.e./l 

% w/yv 

Type of 
surfactant 

Butyl stearate 

Surfactant 

62-01 

163 

1.0 

10.0 

Tween 80 

62-02 

163 

1.0 

10.0 

Neodol 25-12 

62-03 

163 

1.0 

10.0 

Neodol 25-20 

62-04 

163 

1.0 

10.0 

steareth-20 

62-05 

163 

1.0 

10.0 

oieth-20 

62-06 

163 

1.0 

10.0 

Tergitol I5-S-40 

62-06 

163 

1.0 

10.0 

Tergitol 15-S-15 

62-08 

163 

1.0 

10.0 

Tergitol 15-S-20 

62-09 

163 

0.5 

10.0 

Tergitol 15-S-40 

62-10 

163 

0.3 

10.0 

Tergitol 15-S-15 

62-1 1 

163 

0.3 

10.0 

Tergitol I5-S-20 

62-12 

163 

0.3 

10.0 

Tergitol 15-S-40 

62-13 

163 

0.3 

5.0 

Tergitol I5-S-15 

62-14 

163 

0.3 

5.0 

Tergitol 15-S-20 

62-15 

163 

0.3 

5.0 

Tergitol I5-S-40 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
5 compositions were made 16 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 2 1 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 62b. 


Table 62b 


Concentrate composition 

Glypiiosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

0 

23 

250 

0 

40 

350 

5 

53 

450 

13 

57 

Formulation C 

150 

0 

47 

250 

28 

87 

350 

72 

98 

450 

97 

97 

Formulation J 

150 

5 

40 

250 

20 

63 

350 

67 

93 

450 

82 

92 

62-01 

.150 

2 

40 

250 

30 

50 

350 

50 

70 

450 

57 

85 
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Concentrate composition 

Glyphosate rate 
g a.c./ha 

% Inhibition 

ABUTII 

ECHCT 

62-02 

150 

10 

50 

250 

33 

50 

350 

75 . 

72 

450 

75 

88 

62-03 

150 

17 

53 

250 

60 

60 

350 

* 70 

92 

450 

78 

94 

62-04. 

150 

57 

45 

250 

70 

70 

350 

82 

93 

450 

83 

95 

62-05 

150 

47 

45 

. 250 

70 

80 

350 

80 

88 

450 

88 

92 

62-06 

150 

- 2 

42 

. 250 

20 

60 

350 

35 

75 

450 

58 

89 

62-07 

150 

0 

42 

250 

30 

68 

. :350 

40 

75 

450 

77 

82 

62-08 

150 

2 

40 

250 

25 

60 

350 

50 

83 

450 

75 

86 

62-09 

150 

2 

43 

250 

27 

83 

350 

40 

73 

450 

70 

78 

62-10 

150 

2 

42 

250 

32 

47 

350 

43 

63 

450 

. 70 

82 

62-1 1 

150 

0 

30 

250 

25 

53 . 

350 

35 

75 

450 

70 

75 

62-12 

150 

2 

40 

250 

13 

57 

350 

25 

75. 

450 

40 

83 

62-13 

150 

5 

42 

250 

23 

62 

350 

38 

63 

450 

67 

60 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

62-14 

150 

2 

33 

250 

13 

48 

350 

30 

. 53 

450 

70 

88 

62-15 

150 

2 

33 

250 

18 

48 

" 350 

30 

75 

450 

43 

65 


In this test, herbicidal effectiveness overall was lower than in the previous Example, particularly 
on ABUTH. In these circumstances, at a surfactant to glyphosate a.e. weight/weight ratio of about 1 :1.5, 
compositions containing steareth-20 or oleth-20 (62-04 and 62-05 respectively) exhibited greater 
5 herbicidal effectiveness on both ABUTH and ECHCF than one containing Neodol 25-20 (62-03). 

EXAMPLE 63 

Aqueous concentrate compositions were prepared containing glyphosate ammonium or I PA salt 
and excipient ingredients as shown in Table 63a. Concentrate composition 63-01 is a water-in-oil-in- 
water multiple emulsion and was prepared by process (vi), using Span 80 as emulsifier #1 . Concentrate 
10 compositions 63-02 to 63-1 1 and 63-17 are oil-in-waler emulsions and were prepared by process (vii). 
Concentrate compositions 63- 12 to 63-16 are aqueous solution concentrates and were prepared by 
process (viii), the component indicated below as "emulsifier #2" being the surfactant component. 

Table 63a 


Cone, 
eomp. 

% w/w 

% in inner aq. phase 

Emulsifier 
#2 

Glyphosate 
salt 

Glyphos- 
ate a.e. 

Butyl 
stearate 

Span 80 

Emulsifier 
U2 

Water 

Glyphosate 

63.01 

10 

18.0 

3.0 

5.0 

9.0 

20 

Tween 20 

IPA 

63-02 

15 

1.0 


10.0 



Tween 80 

IPA 

63-03 

15 

1.0 


10.0 



Neodol 25-12 

IPA 

63-04 

15 

1.0 


10.0 



Neodol 25-20 

IPA 

63-05 

15 

1.0 


10.0 



steareth-20 

IPA 

63-06 

15 

1.0 


10.0 



oleth-20 

IPA 

63-07 

15 

1.0 


10.0 



Tween 80 

ammonium 

63-08 

15 

1.0 


10.0 



Neodol 25-12 

ammonium 

63-09 

15 

1.0 


10.0 



Neodol 25-20 

ammonium 

63-10 

15 

1.0 


10.0 



steareth-20 

ammonium 

63-1 1 

15 

1.0 


10.0 



oleth-20 

ammonium 

63-12 

15 



10.0 



Tween 80 

IPA 

63-13 

15 



10.0 



Neodol 25-12 

IPA 

63-14 

15 



10.0 



Neodol 25-20 

IPA 

63-15 

15 



10.0 



steareth-20 

IPA 

63-16 

15 



10.0 



oleth-20 

IPA 

63-17 

15 

1.0 


10.0 



Emerest 266 1 

IPA 
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Velvetleaf (Abulilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 17 days after planting ABUTM and ECHCF, and evaluation of herbicidai 
inhibition was done 20 days after application. 
5 Formulations B, C and J were applied as comparative treatments. Results, averaged for all 

replicates of each treatment, are shown in Table 63b, 

Table 63b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

2 

5 

250 

3 

25 

350 

28 

30 

450 

53 

50 

Formulation C 

150 

5 

25 

250 

60 

50 

350 

85 

83 

450 

88 

88 

Formulation J 

150 

2 

10 

250 

70 

40 

350 

82 

53 

450 

87 

83 

63-01 

150 

23 

20 

250 

72 

30 

350 

80 

80 

450 

85 

69 

63-02 

150 

5 

18 

250 

72 

38 

350 

82 

63 

450 

85 

83 

63-03 

150 

25 

20 

250 

70 

57 

350 

85 

68 

4 jU 

90 

83 

63-04 

150 

25 

27 

250 

77 

67 

350 

85 

62 

450 

88 

70 

63-05 

150 

60 

25 

250 

82 

62 

350 

87 

73 

450 

85 

80 

63-06 

150 

50 

32 

250 

78 

78 

350 

91 

91 

450 

98 

98 


203 


BNSDOCID; <WO 98171 13A1_U> 


wo 98/17113 


PCT/US97/19589 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

63-07 

150 

5 

25 

250 

55 

77 

350 

77 

86 

450 

83 

99 

63-08 

150 

0 

13 

250 

58 

78 

350 

- 80 

85 

450 

85 

87 

63-09 

150 

7 

25 

250 

57 

72 

350 

77 

83 

450 

91 

92 

63-10 

150 

50 

25 

250 

80 

55 

350 

86 

87 

450 

92 

82 

63-11 

150 

53 

30 

250 

78 

80 

350 

87 

89 

450 

95 

98 

63-12 

150 

0 

25 

250 

50 

77 

350 

77 • 

90 

450 

83 

94 

63-13 

150 

2 

30 

250 

55 

75 

350 

72 

92 

450 

85 

80 

63-14 

150 

12 

30 

250 

75 

78 

350 

84 

90 

450 

96 

94 

63-15 

150 

55 

35 

250 

78 

80 

350 

80 

94 

450 

86 

98 

63-16 

150 

50 

35 

250 

73 

63 

350 

84 

83 

450 

89 

95 

63-17 

150 

0 

10 

250 

10 

53 

350 

53 

83 

450 

62 

87 


Compositions containing steareth-20 or oleth-20 (63-05, 63-06, 63-10, 63-1 1, 63-15, 63-16) 
generally exhibited superior herbicidal effectiveness to counterparts containing Neodol 25-20 (63-04, 63- 
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09, 63-14), at least on ABUTM. The presence of a small amount of butyl stearatc tended to enhance 
effectiveness on ABUTH (compare 63-05 and 63-06 with 63- 1 5 and 63- 1 6)/ 

EXAMPLE 64 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
5 ingredients as shown in Table 64a. Concentrate composition 64-01 is a water-in-oil-in-water multiple 

emulsion and was prepared by process (vi), using Span 80 as emulsifier # I . Concentrate compositions 
64-02 to 64-08, 64-14, 64-16 and 64-17 are oil-in-water emulsions and were prepared by process (vii). 
Concentrate compositions 64-09 to 64-13 and 64-15 are aqueous solution concentrates and were prepared 
by process (viii), the component indicated below as "emulsifier #2" being the surfactant component. 
10 Table 64a 


Cone, 
comp. 

% w/w 

% in inner aq. phase 

Emulsifier 
#2 

Glyphos- 
ate a.e. 

Butyl 
stearate 

Span 80 

Emulsifier 
U2 

Water 

Glyphosate 

64-01 

10 

18.0 

3.0 

2.5 

9.0 

20 

Tween 20 

64-02 

15 

1.0 


10.0 



Emerest266I 

64-03 

15 

1.0 


10.0 



Tween 80 

64-04 

15 

1.0 


10.0 



oleth-20 

64-05 

15 

1.0 


10.0 



Neodol 25-20 

64-06 

15 

1.0 


10.0 



ceteareth-27 

64-07 

15 

1.0 


10.0 



ceteareth-55 

64-08 

15 

I.O 


10.0 



Genapol UD-1 10 

64-09 

15 



10.0 



ceteareth-27 

64-10 

15 



10.0 



ceteareth-55 

64-1 1 

15 



10.0 



Genapol UD-1 10 

64-12 

15 



10.0 



oleth-20 

64-13 

10 



10.0 



oleth-20 

64-14 

10 

1.0 


10.0 



oleth-20 

64-15 

20 



10.0 



oleth-20 

64-16 

15 

0.5 


5.0 



oleth-20 

64-17 

15 

0.5 


10.0 



oleth-20 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 17 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
15 inhibition was done 18 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 64b. 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

0 

0 

250 

8 

20 

350 

27 

40 

450 

62 

50 

Formulation C 

150 

27 

50 

250 

75 

70 

350 

92 

80 

450 

97 

92 

Formulation J 

150 

23 

30 

250 

72 

50 

350 

94 

63 

450 

95 

80 

64-01 

150 

22 

30 

250 

60 

40 

350 

83 

57 

450 

90 

67 

64-02 

150 

12 

33 

250 

45 

50 

350 

73 

63 

450 

83 

83 

64-03 

150 

27 

43 

250 

68 

50 

350 

80 

63 

450 

87 

87 

64-04 

150 

68 

47 

250 

95 

73 

350 

99 

78 

450 

95 

90 

64-05 

150 . 

50 

50 

250 

77 

77 

350 

90 

83 

450 

98 

83 

64-06 

150 

78 

67 

250 

93 

82 

350 

97 

87 

450 

99 

97 

64-07 

150 

87 

57 

250 

96 

73 

350 

99 

85 

450 

99 

97 

64-08 

150 

42 

30 

250 

73 

53 

350 

82 

85 

450 

95 

. 89 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABU1H 

ECHCF 

64-09 

150 

67 

40 

250 

95 

73 

350 

99 

95 

450 

99 

98 

64^10 

150 

85 

60 

250 

96 

68 

350 

~~ 96 

91 

450 

100 

88 

64-11 

150 

13 

10 

250 

67 

50 

350 

78 

60 

450 

88 

73 

64- 1 2 

150 

72 

43 

250 

97 

68 

350 

98 

83 

450 

99 

93 

64- 1 3 

150 

73 

57 

250 

88 

70 

350 

98 

87 

450 

99 

96 

64-14 

150 

80 

50 

250 

96 

70 

350 

99 

85 

450 

98 

88 

64-15 

150 

70 

43 

250 

96 

53 

350 

97 

82 

450 

99 

89 

64-16 

150 

62 

53 

250 

88 

72 

350 

99 

81 

450 

99 

91 

64-17 

150 

72 

58 

250 

95 

68 

350 

100 

89 

450 

100 

93 


The greatest herbicidal effectiveness in this test was exhibited by compositions containing a C|6, 
18 alkyiether surfactant (oleth-20, ceteareth-27 or ceteareth-55). 

EXAMPLE 65 

5 Aqueous concentrate compositions were prepared containing glyphosate IPA sah and excipient 

ingredients as shown in Table 65a. All are oil-in- water emulsions and were prepared by process (vii). 
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Tabic 65a 


Concentrate 
composition 

Glyphosate 

ft a.e./I 

% w/w 

Type of 
surfactant 

Butyl 
stearate 

Surfactant 

65-01 

163 

1.00 

10.0 

Tween 80 

65-02 

163 

1.00 

10.0 

Emeresl 2661 

65-03 

326 

1.00 

lO.O 

Genapol UD-1 10 

65-04 -- 

- 326^ 

„o;50 

10.0 

Genapol UD-1 10 

65-05 

326 

0.25 

10.0 

Genapol UD-1 10 

65-06 

163 

0.25 

10.0 

Genapol UD-1 10 

65-07 

163 

1.00 

10.0 

Genapol UD-1 10 

65-08 

163 

1.00 

10.0 

Neodol 1-9 

65-09 

163 

1.00 

10.0 

Neodol 1-12 

65-10 

163 

1.00 

10.0 

Neodol 25-20 

65-1 1 

163 

1.00 

10.0 

Neodol 25-12 

65-12 

163 

1.00 

10.0 

Neodox25-l 1 

65-13 

163 

1.00 

10.0 

laureth-23 

65-14 

163 

1 .00 

10.0 

ceteth-20 

65-15 

163 

1.00 

10.0 

steareth-20 

65-16 

163 

1.00 

10.0 

oleth-20 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinpchlpa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
5 compositions were made 15 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 23 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 65b. 

Table 65b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhi^bition 

ABUTH 

ECHCF 

Formulation B 

150 

0 

0 

250 

25 

22 

350 

60 

40 

450 

65 

52" 

Formulation C 

150 

43 

52 

250 

72 

83 

350 

87 

98 

450 

97 

95 

Formulation J 

150 

50 

43 

250 

75 

91 

350 

86 

96 

450 

95 

97 

65-01 

150 

50 

30 

250 

75 

75 

350 

85 

87 

450 

90 

92 
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Concentrate composition 

Glyphosate rate 
g a.e./lia 

% Inhibition 

ABUTH 

ECHCF 

65-02 

150 

35 

47 

250 

58 

77 

350 

75 

85 

450 

80 

96 

65-03 

150 

33 

32 

250 

57 

53 

350 

75 " ■ 

78 ■ 

450 

84 

94 

65-04 

150 

20 

25 

250 

55 

68 

350 

78 

91 

450 

82 

97 

65-05 

150 

37 

12 

250 

58 

42 

350 

81 

70 

450 

86 

73 

65-06 

150 

50 

8 

250 

65 

40 

350 

81 

65 

450 

92 

85 

65-07 

150 

50 

30 

250 

63 

48 

350 

84 

68 

450 

98 

84 

65-08 

150 

43 

35 

250 

52 

65 

350 

73 

85 

450 

84 

85 

65-09 

150 

55 

40 

250 

68 

58 

350 

79 

65 

450 

97 

73 

65-10 

150 

69 

40 

250 

81 

68 

350 

94 

92 

450 

99 

96 

65-11 

150 

58 

50 

250 

84 

60 

350 

90 

83 

450 

94 

93 

65-12 

150 

50 

40 

250 

57 

67 

350 

65 

84 

450 

75 

98 

65-13 

150 

57 

53 

250 

78 

73 

350 

89 

97 

450 

98 

97 
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Concentrate composition 

Glypliosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

65-14 

150 

68 

67 

250 

85 

73 

350 

97 

98 

450 

100 

97 

65-15 

150 

72 

50 

250 

88 

89 

350 

89 

98 

450 

99 

97 

65-16 

150 

65 

53 

250 

87 

72 

350 

97 

85 

450 

100 

95 


Activity overall in this test was very high, and differences among compositions in herbicidal 
effcctivess are difficult to discern clearly. 

EXAMPLE 66 

5 Aqueous concentrate compositions were prepared containing glyphosate I PA salt and excipient 

ingredients as shown in Table 66a. All are oil-in-water emulsions and were prepared by process (vii). 
The pH of all compositions was approximately 5. 

Table 66a 


Concentrate 
composition 

Glyphosate 
g a.e./l 

% w/w 

Type of 
surfactant 

Butyl 
Stearate 

Surfactant 

66-01 

163 

1.00 

10.0 

Tween 80 

66-02 

163 

1.00 

10.0 

Emerest 2661 

66-03 

163 

1.00 

10.0 

Neodol 25-20 

66-04 

163 

1.00 

10.0 

oleth-20 

66-05 

163 

0.50 

5.0 

oleth-20 

66-06 

163 

0.25 

2.5 

oleth-20 

66-07 

163 

0.50 

2.5 

oleth-20 

66-08 

163 

0.50 

1.0 

oleth-20 

66-09 

163 

0.25 

5.0 

oleth-20 

66-10 

326 

1.00 

10.0 

Neodol 1-12 

66-1 1 

326 

0.50 

10.0 

Neodol 1-12 

66-12 

326 

0.25 

10.0 

Neodol 1-12 

66-13 

326 

1.00 

5.0 

Neodol I-I2 

66-14 

326 

0.50 

5.0 

Neodol 1-12 

66-15 

326 

0.25 

5.0 

Neodol 1-12 

66-16 

326 

0.10 

5.0 

Neodol 1-12 


10 Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 

ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
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compositions were made 15 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 20 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 66b. . 


Table 66b 


Concentrate composition 

Glyphosate rale 
g a.e./ha 

% inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

7 

50 

250 

45 

60 

350 

73 

73 

450 

80 

78 

Formulation C 

150 

75 

77 

250 

87 

100 

350 

96 

99 

450 

99 

97 

Formulation J 

150 

72 

77 

250 

83 

89 

350 

97 

99 

450 

97 

98 

66-01 

150 

60 

75 

250 

80 

85 

350 

93 

97 

450 

98 

98 

66-02 

150 

57 

75 

250 

70 

83 

350 

87 

83 

450 

90 

94 

66-03 

150 

77 

80 

250 

87 

92 

350 

97 

87- . 

450 

99 

98 

66-04 

150 

80 

89 

250 

93 

92 

350 

99 

99 

450 

100 

99 

66-05 

150 

83 

83 

250 

92 

93 

350 

97 

90 

450 

100 

93 

66-06 

150 

77 

77 

250 

80 

91 

350 

90 

99 

450 

98 

99 

66-07 

150 

77 

83 

250 

82 

89 

350 

90 

91 

450 

97 

98 


211 


BNSDOCID; <WO 9817n3AlJ_> 


wo 98/17113 


PCT/US97/19589 


Concentrate composition 

Glypiiosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

66-08 

150 

47 

82 

250 

73 

82 

350 

80 

97 

450 

92 

91 

66-09 

150 

73 

78 

250 

87 

88 

350 

97 

94 

450 

99 

99 

66-10 

150 

52 

67 

250 

70 

80 

350 

93 

88 

450 

93 

94 

66-1 1 

150 

40 

68 

250 

72 

85 

350 

87 

96 

450 

93 

96 

66-12 

150 

37 

60 

250 

68 

83 

350 

85 

85 

450 

93 

75 

66-13 

150 

28 

63 

250 

53 

80 

350 

85 

97 

450 

88 

97 

66-14 

150 

37 

63 

250 

58 

73 

350 

83 

96 

450 

90 

91 

66-15 

150 

30 

70 

250 

47 

83 

350 

82 

89 

450 

87 

89 

66-16 

150 

40 

53 

250 

53 

82 

350 

80 

80 

450 

88 

77 


Composition 66-04, containing 1% butyl stcarate and 10% oleth-20 (surfactant to glypiiosate a.e. 
weight/weight ratio about 1 :1.5), exhibited marginally greater herbicidal effectiveness than composition 
66-03, containing 1% butyl stcarate and 10% Neodol 25-20. At this very iiigh surfactant to glyphosate 
5 ratio, however, both performed extremely well. Surprisingly, when the butyl stearate and oieth-20 
concentrations were significantly lowered, this high level of performance was maintained to a 
remarkable degree. Even when butyl stearate was reduced to 0.25% and olelh-20 to 2.5% (surfactant to 
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glypliosate a.e. ratio about i :6), as in composition 66-06, herbicidal effectiveness was stiil similar to that 
obtained with commercial standard Formulations C and J. 

EXAMPLE 67 

Aqueous concentrate compositions were prepared containing giyphosatc IPA salt and excipient 
5 ingredients as shown in Table 67a. Concentrate compositions 67-01 to 67-08 and 67-1 1 to 67-16 arc oil- 
in-water emulsions and were prepared by process (vii). Concentrate compositions 67-09 and 67-10 are 
aqueous solution concentrates and were prepared by process (viii). The pH of all compositions was 
approximately 5. 


Table 67a 


Concentrate 
composition 

% w/w 

Type of 
surfactant 

Glyphosate 
a.e. 

Butyl 
stearate 

Surfactant 

67-01 

15.0 

0.25 

5.0 

Emerest 2661 

67-02 

15.0 

0.25 

5.0 

Tween 80 

67-03 

15.0 

0.25 

5.0 

Neodo! 25-20 

67-04 

15.0 

0.25 

5.0 

lauretli-23 

67-05 

15.0 

0.25 

5.0 

cetelh-20 

67-06 

15.0 

0.25 

2.5 

Tween 80 

67-07 

15.0 

0.10 

1.0 

Tween 80 

67-08 

15.0 

1.00 

10.0 

Tween 80 

67-09 

15.0 


5.0 

laureth-23 

67-10 

15.0 


5.0 

ceteth-20 

67-1 1 

15.0 

1.00 

10.0 

Neodol 25-20 

67-12 

15.0 

1.00 

10.0 

oleth-20 

67-13 

15.0 

0.50 

5.0 

oleth-20 

67-14 

15.0 

0.25 

5.0 

oieth-20 

67-15 

15.0 

0.25 

2.5 

olelh-20 

67-16 

15.0 

0.25 

5.0 

Genapol UD-1 10 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 12 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 16 days after application. 
15 Formulations B, C and J were applied as comparative treatments. Results, averaged for all 

replicates of each treatment, are shown in Table 67b. 


Table 67b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

2 

10 

250 

5 

20 

350 

43 

30 

450 

58 

43 
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Concentrate composition 

Glyphosate rate 
g a.e./lia 

% Inhibition 

ABUTH 

ECHCF 

Formulation C 

150 

68 

50 

250 

92 

79 

350 

96 

90 

450 

98 

85 

Formulation J 

150 

57 

■ 43 

250 

90 

63 

350 

95 

80 

450 

95 

95 

67-01 

150 

7 

33 

250 

50 

43 

350 

77 

53 

450 

80 

93 

67-02 

150 

17 

50 

250 

72 

70 

350 

80 

80 

450 

80 

93 

67-03 

150 

43 

40 

250 

75 

68 

350 

87 

75 

450 

96 

95 

67-04 

150 

33 

47 

250 ■ 

73 

63 

350 

80 

77 

450 

90 

93 

67-05 

150 

73 

37 

250 

92 

57 

350 

95 

88 

450 

95 

- 73 

67-06 

150 

25 

-35 

250 

68 

47 

350 

80 

92 

450 

88 

85 

67-07 

150 

3 

30 

250 

57 

40 

350 

77 

53 

450 

80 

67 

67-08 

150 

53 

43 

250 

77 

62 

350 

80 

88 

450 

93 

80 

67-09 

150 

32 

60 

250 

77 

53 

350 

93 

73 

450 

97 

93 

67-10 

150 

75 

35 

250 

92 

77 

^ 350 

96 

77 

450 

97 

93 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

67-1 1 

150 

75 

53 

250 

90 

. 78 

350 

95 

89 

450 

98 

97 

67-12 

150 

80 

43 

250 

95 

73 

350 

96 

92 " " 

450 

98 

89 

67-13 

150 

75 

53 

250 

92 

97 

350 

97 

99 

450 

96 

93 

67-14 

150 

78 

70 

250 

90 

92 

350 

93 

■97 

450 

95 

93 

67-15 

150 

70 

60 

250 

83 

98 

350 

95 

99 

450 

97 

99 

67-16 

150 

■ 27 

52 

250 

75 

73 

350 

80 

98 

450 

83 

99 


Extremely high herbicidal effectiveness was again observed with a composition (67-1 5) 
containing 15% glyphosate a.e. and just 2.5% oleth-20 together with 0.25%> butyl stearate. A comparison 
of 15% glyphosate a.e. compositions containing 5% alkylether surfactant and 0.25% butyl stearate 
5 provided the following ranking of alkylethers in descending order of effectiveness: oleth-20 (67-14) > 
ceteth-20 (67-05) > Neodol 25-20 (67-03) = laureth-23 (67-04). 

EXAMPLE 68 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 68a. All are oil-in-water emulsions and were prepared by process (vii). 
10 Table 68a 


Concentrate 
composition 

Glyphosate 
g a.e./l 

% w/ w 

Type of 
surfactant 

Butyl 
stearate 

Surfactant 

68-01 

163 

0.50 

5.0 

oleth-20 

68-02 

163 

0.25 

5.0 

oleth-20 

68-03 

163 

0.25 

2.5 

oleth-20 

68-04 

163 

1.00 

10.0 

oleth-20 

68-05 

163 

0.50 

5.0 

steareth-20 

68-06 

163 

0.25 

5.0 

steareth-20 

68-07 

163 

0.25 

2.5 

steareth-20 
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Concentrate 
composition 

Giyphosate 
g a.e./l 

% \v/w 

1 ype of 
surfactant 

Butyl 
stearate 

Surfactant 

68-08 

163 

1.00 

10.0 

steareth-20 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinocliloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions w^ere made 14 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
5 inhibition was done 16 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 68b. 

Tabic 68b 


Concentrate composition 

Giyphosate rate 
g a.eVha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

0 

30 

250 

20 

43 

350 

43 

■ 53 

450 

68 

57 

Formulation C 

150 

60 

47 

250 

75 

53 

350 

87 

80 

450 

87 

78 

Formulation J 

150 

42 

43 

250 

83 

60 

350 

87 

73 

450 

93 

87 

68-01 

150 

60 

60 . . 

250 

78 

63 

350 

87 

89 

450 

92 

78 

68-02 

150 

70 

43 

250 

80 

91 

350 

87 

86 

450 

96 

87 

68-03 

150 

52 

43 

250 

75 

72 

350 

83 

93 

450 

87 

94 

68-04 

150 

72 

50 

250 

93 

73 

350 

97 

95 

450 

97 

91 

68-05 

150 

72 

43 

250 

80 

78 

350 

87 

91 

450 

93 

85 
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Concentrate composition 

Glypliosaie rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

68-06 

150 

68 

40 

250 

80 

50 

350 

93 

75 

450 

95 

85 

68-07 

150 

63 

37 

250 

78 

55 

350 ^ 

87 

: 84 ■ 

450 

83 

82 

68-08 

150 

70 

50 

250 

80 

70 

350 

92 

84 

450 

94 

98 


All compositions containing butyl stearate and either oleth-20 or sieareth-20 showed a very high 
level of performance by comparison with commercial standard Formulations C and J. 

EXAMPLE 69 

5 Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 

ingredients as shown in Table 69a. Ail are oil-in-water emulsions and were prepared by process (vii). 

Table 69a 


Concentrate 
composition 

Glyphosate 
g a.e./l 

% w/w 

Type of 
surfactant 

Butyl 
stearate 

Surfactant 

69-01 

163 

0.50 

5.0 

oleth-20 

69-02 

163 

0.25 

5.0 

oleth-20 

69-03 

163 

0.25 

2.5 

oleth-20 

69-04 

163 

1.00 

10.0 

oleth-20 

69-05 

163 

0.50 

5.0 

steareth-20 

69-06 

163 

0.25 

5.0 

steareth-20 

69-07 

163 

0.25 

2.5 

steareth-20 

69-08 

163 

1.00 

10.0 

steareth-20 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
JO ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 16 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 18 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 69b. 
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Concentrate composition 

Glypliosale rate 
g a.e./ha 

% Inhibition 

ABUTH 

FiCHCF 

Formulation B 

150 

3 

10 

250 

28 

23 

350 

72 

37 

450 

73 

50 

Formulation C 

150 

57 

43 

250 

87 

62 

350. 

93 

83 

450 

99 

95 

Formulation J 

150 

27 

47 

250 

70 

53 

350 

92 

75 

450 

94 

92 

69-01 

150 

68 

50 

250 

85 

47 

350 

97 

70 

450 

99 

83 

69-02 

150 

67 

40 

250 

78 

50 

350 

96 

63 

450 

99 

68 

69-03 

150 

52 

40 

250 

72 

50 

350 

95 

63 

450 

97 

85 

69-04 

150 

72 

40 

250 

97 

53 

350 

97 

77 

450 

99 

.90 

69-05 

150 

75 

40 

250 

missing 

53 

350 

88 

53 

450 

96 

78 

69-06 

150 

98 

40 

250 

93 

50 

350 

97 

68 

450 

97 

82 

69-07 

150 

73 

40 

250 

92 

50 

350 

98 

63 

450 

98 

80 

69-08 

150 

77 

43 

250 

93 

57 

350 

97 

77 

450 

98 

88 
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All compositions containing butyl stearate and either olelh-20 or sleareth-20 showed a very high 
level of performance by comparison with commercial standard Formulations C and J. 

EXAMPLE 70 

Aqueous concentrate compositions were prepared containing glyphosate I PA salt and excipient 
5 ingredients as shown in lable 70a. All contain colloidal particulates and were prepared by process (ix). 

-All compositions of this example showed acceptable storage stability. The compositions 
containing oleth-20 were not acceptably storage-stable in the absence of the colloidal particulate. 

Table 70a 


Concentrate 
composition 

Glyphosate 
g a.e./l 

% w/w 

1 ype OT 
Aerosi 1 

Butyl 
stearate 

Oleth-20 

Acrosil 

/U-U 1 

4oo 


3.0 

A A 

0.4 



AQQ 
HOO 


3.0 

A O 

0.6 



AQQ 
HOO 


3.0 

1 c 


/U-U4 

AQQ 



n A 
yj.H 



"too 



0.8 

OX-SO 

70-06 

488 



1.5 

OX-50 

70-07 

488 


3.0 

0.4 

MOX-80 

70-08 

488 


3.0 

0.8 

MOX-80 

70-09 

488 


3.0 

1.5 

MOX-80 

70-10 

488 



0.4 

MOX-80 

70-11 

488 



0.8 

MOX-80 

70-12 

488 



1.5 

MOX-80 

70-13 

488 


3.0 

0.4 

MOX-I70 

70-14 

488 


3.0 

0.8 

MOX-170 

70-15 

488 


3.0 

1.5 

MOX-170 

70-16 

488 



0.4 

MOX-170 

70-17 

488 



0.8 

MOX-170 

70-18 

488 



1.5 

MOX-170 

70-19 

488 

3.0 

3.0 

1.5 

MOX-80 


10 Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 

ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 14 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 20 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 

15 replicates of each treatment, are shown in Table 70b. 


Table 70b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

0 

27 

250 

17 

37 

350 

47 

57 

450 

60 

60 
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Concentrate composition 

Glyphosaie rate 
g a.e./lia 

% Inhibition 

ABUTH 

ECHCF 

Formulation J 

150 

57 

50 

250 

82 

87 

350 

95 

99 

450 

98 

99 

70-01 

150 

37 

60 

250 

73 

70 

" "350 

96 

97 

450 

96 

99 

70-02 

150 

43 

50 

250 

73 . 

63 

350 

93 

96 

450 

98 

99 

70-03 

150 

53 

60 

250 

83 

87 

350 

87 

97 

450 

98 

98 

70-04 

1 50 

45 

40 

250 

57 

60 

350 

78 

95 

450 

94 

100 

70-05 

150 

47 

50 

250 

60 

82 

350 

92 

96 

450 

95 

99 

70-06 

150 

38 

53 

250 . 

68 

96 

350 

82 

99 ■ 

450 

83 

95 

70-07 

150 

50 

57 ■ 

250 

87 

88 

350 

91 

99 . 

450 

98 

■ 98 

70-08 

150 

53 

50 

250 

88 

85 

350 

96 

97 

450 

97 

100 

70-09 

150 

40 

30 

250 

37 

47 

350 

57 

80 

450 

77 

94 

70-10 

150 

47 

50 

250 

70 

95 

350 

75 

99 

450 

77 

98 

70-1! 

150 

27 

60 

250 

72 

85 

350 

82 

98 

450 

75 

99 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

A13UT1I 

ECHCF 

70-12 

150 

37 

57 

250 

73 

86 

350 

80 

99 

450 

85 

100 

70-13 . 

150 

45 

53 

250 

85 

94 ■ 

350 

95 

100 ^ 

450 

98 

99 

70-14 

150 

50 

50 

250 

78 

83 

350 

94 

98 

450 

98 

99 

70-15 

150 

53 

67 

250 

75 

88 

350 

93 

97 

450 

96 

99 

70-16 

150 

42 

50 

250 

47 ' 

96 

350 

70 

98 

450 

90 

99 

70- 1 7 

150 

27 

83 

250 

57 

98 

350 

87 

99 

450 

87 

100 

70- 1 8 

150 

• 33 

60 

250 

47 

94 

350 

83 

99 

450 

93 

99 

70-19 

150 

45 

47 

250 

80 

73 

350 

96 

94 . 

450 

99 

98 


Remarkably high levels of herbicidal effectiveness were obtained in this test with compositions 
containing oleth-20 at a weight/weight ratio to giyphosate a.e. of about 1:14, and stabilized with colloidal 
particulates. In some cases the colloidal particulate alone contributed a major part of the efficacy 
5 enhancement. Results with composition 70-09 are out of line with other data and an application problem 
is suspected, 

EXAMPLE 71 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 71a. Concentrate compositions 71-01 to 71-04, 71-06, 71-08, 71-09, 71- 
10 11,71-12, 71-14 and 71-16 are oil-in-water emulsions and were prepared by process (vii). Concentrate 
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compositions 71-05, 71-07, 71-10, 71-13, 71-15 and 71-17 are aqueous solution concentrates and were 
prepared by process (viii). 

Table 71a 


Concentrate 
composition 

Glyphosaie 
g a.e./l 

% \v/w 

Type of 
surfactant 

Butyl 
stearate 

Surfactant 

7U01 

163 

. 0.25 

2.5 

Neodol 1-12 

71-02 

163 

0.25 

2.5 

laureth-23 

71-03 

163 

0.25 

2.5 

steareth- 1 0 

71-04 

163 

0.25 

2.5 

steareth-20 

71-05 

163 


2.5 

steareth-20 

71-06 

163 

0.25- 

2.5 

steareth- 100 

71-07 

163 


2.5 

steareth- 1 00 

71-08 

163 

0.25 

2.5 

oleth-10 

71-09 

163 

0.25 

2.5 

oleth-20 

71-10 

163 


2.5 

oleth-20 

71-1 1 

163 

0.25 

2.5 

cetelh- 1 0 

71-12 

163 

0.25 

2.5 

ceteth-20 

71-13 

163 


2.5 

ceteth-20 

71-14 

326 

0.50 

5.0 

ceteareth-27 

71-15 

326 


5.0 

ceteareth-27 

71-16 

163 

0.25 

2.5 

celeareth-55 

71-17 

163 


2.5 

cetearetli-55 


5 Velvetleaf (Abutiion theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 

ECHCF) plants were grown and treated by the standard procedures given above. .Applications of spray 
compositions were made 17 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 15 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
10 replicates of each treatment, are shown in Table 71b. 

Table 71b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

0 

33 

250 

20 

43 

350 

63 

63 . 

450 

75 

70 

Formulation C 

150 

53 

55 

250 

80 

87 

350 

94 

97 

450 

98 

99 

Formulation J 

150 

40 

57 

250 

80 

90 

350 

96 

99 

450 

98 

99 
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Concentrate composition 

Glyphosale rate 
g a.e./ha 

% Inhibition 

ABUTM 

ECHCF 

71-01 

150 

52 

40 

250 

65 

73 

350 

77 

70 

450 

77 

70 

71-02 

150 

37 

70 

250 

75 

80 

350 

83 

97 

450 

95 

99 

71-03 

150 

47 

53 

250 

77 

86 

350 

83 

97 

450 

93 

100 

71-04 

150 

80 

60 

250 

93 

83 

350 

96 

85 

450 

99 

99 

71-05 

150 

80 

43 

250 

93 

79 

350 

96 

94 

450 

98 

96 

71-06 

150 

77 ' 

53 

250 

85 

83 

350 

94 

99 

450 

97 

99 

71-07 

150 

63 

50 

250 

80 

88 

350 

85 

96 

450 

96 

99 

71-08 

150 

27 

45 

250 

75 

83 

350 

77 

99 

450 

96 

98 

71-09 

150 

75 

57 

250 

80 

82 

350 

97 

95 

450 

99 

98 

71-10 

150 

70 

40 

250 

85 

83 

350 

97 

98 

450 

99 

99 

71-11 

150 

53 

37 

250 

75 

63 

350 

88 

93 

450 

92 

98 

71-12 

150 

70 

40 

250 

78 

75 

350 

90 

91 

450 

98 

98 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

71-13 

150 

72 

40 

250 

92 

80 

350 

97 

90 

450 

99 

97 

7M4 

150 

78 

53 

250 

89 

88 . 

350 

97 

95 

450 

99 

100 

71-15 

150 

80 

60 

250 

95 

97 

350 

98 

1 00 

450 

99 

99 

71-16 

150 

60 

63 

250 

87 

78 • 

350 

96 

94 

450 

98 

99 

71-17 

150 

73 

60 

250 

85 

57 

350 

93 

80 

450 

99 

85 


In combination with butyl stearate, steareth-20 (composilion 71-04) gave greater herbicidal 
effectiveness than steareth- 1 0 (71-03) on ABUTH. Similarly, olelh-20 (71-09) was more efficacious 
. than oleth- 10 (71-08) and ceteth-20 (71-12) than ceteth-10 (71 -11 ). In the absence of butyl stearate, 
5 ceteareth-55 (71-17) was noticeably weaker on ECHCF than ceteareth-27 (71-15) but inclusion of butyl 
stearate (71-16) tended to correct this weakness. Note that while compositions 71 -14. and 71-15 
contained twice as high a concentration of excipients as the other compositions of the test, the 
concentration of glyphosate was also twice as high, thus the concentrations as sprayed were the same. 

EXAMPLE 72 

10 Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 

ingredients as shown in Table 72a. Concentrate compositions 72-01 to 72-05, 72-07, 72-08, 72-10 and 
72-12 to 72-16 are oil-in-water emulsions and were prepared by process (vii). Concentrate compositions 
72-06, 72-09 and 72-1 1 are aqueous solution concentrates and were prepared by process (viii). 

Table 72a 


Concentrate 
composition 

Glyphosate 
ga.e./l 

% w/w 

Type of 
surfactant 

Butyl 
stearate 

Surfactant 

72-01 

163 

0.25 

2.5 

Neodol 1-12 

72-02 

163 

0.25 

2.5 

laureth-23 

72-03 

163 

0.25 

2.5 

steareth- 1 0 

72-04 

163 

0.25 

2.5 

steareth-20 

72-05 

163 

0.25 

2.5 

Pluronic F-68 
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Concentrate 
composition 

Glyphosate 
ga.e./l 

% \v/w 

1 ype of 
surfactant 

Butyl 
stearate 

Surfactant 

72-06 

163 


2.5 

Pluronic F-68 

72-07 

326 

1.00 

5.0 

Pluronic F-108 

72-08 

326 

0.50 

5.0 

Pluronic F-108 

72-09 

326 


5.0 

Pluronic 1-108 

72-10 

163 

0.25 

2.5 

Pluronic F-127 

72-11 " 

163 


■ '2.5 ■- 

Pluronic F- 127 

72-12 

326 

0.50 

5.0 

ceteareth-27 

72-13 

163 

0.25 

2.5 

ceteareth-55 

72-14 

163 

0.25 

2.5 

oleth-20 

72-15 

163 

0.25 

2.5 

cetetli-20 

72-16 

163 

0.25 

2.5 

steareth-lOO 


Velvetleaf (Abutiion theophrasti, ABUTH) and Japanese millet (Ecliinochloa cms-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 17 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
5 inhibition was done 15 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 72b. 


Table 72b 


Concentrate composition 

Glyphosate rate 

% Inhibition 


g a.e./ha 

ABUTH 

ECHCF 

Formulation B 

150 

5 

0 


250 

47 

5 


350 

70 

23 


450 

75 

43 

Formulation C 

150 

73 

47 


250 

99 

50 


350 

98 

67 


450 

99 

75 

Formulation J 

150 

73 

43 


250 

89 

50 


350 

97 

83 


450 

98 

77 

72-01 

150 

37 

30 


250 

70 

33 


350 

77 

40 


450 

90 

47 

72-02 

150 

52 

37 


250 

77 

67 


350 

90 

77 


450 

92 

75 
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Concentrate composition 

Glyphosate rale 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

72-03 

150 

40 

30 . 

250 

77 

70 

350 

80 

82 

450 

90 

83 

72-04 

150 

75 

37 

250 

95 

53 

350 

99 

91 

450 

99 

82 

72-05 

150 

58 

37 

250 

65 

53 

350 

80 

80 

450 

75 

68 

72-06 

150 

40 

30 

250 

75 

33 

350 

78 

43 

450 

80 

43- 

72-07 

150 

50 

30 

250 

75 

33 

350 

78 

53 

450 

86 

53 

72-08 

150 

47 

30 

250 

75 

33 

350 

77 

40 

450 

80 

50 

72-09 

150 

43 

33 . 

250 

77 

40 

350 

78 

63 

450 

83 

50 

72-10 

150 

27 

40 

250 

77 

43 

350 

80 

50 

450 

92 

40 

72-11 

150 

37 

30 

250 

72 

33 

350 

80 

60 

450 

95 

40 

72-12 

150 

78 

37 

250 

98 

40 

350 

99 

53 

450 

100 

50 

72-13 

150 

75 

30 

250 

88 

40 

350 

98 

47 

450 

100 

65 

72-14 

150 

73 

30 

250 

87 

40 

350 

98 

50 

450 

99 

53 


226 


BNSDOCID: <WO 96171 13A1_I_> 


wo 98/17113 


PCT/US97/19589 


Concentrate composition 

Glyphosale rate 
g a.e./ha 

% Inhibition 

ABUT!-] 

ECHCF 

72-15 

150 

72 

30 

250 

93 

40 

350 

96 

43 

450 

99 

50 

72-16- 

150 

73 

40 

250 

83 

40 

350 

98 

40 

450 

100 

47 


Composition 72-04 containing steareth-20 outperformed its counterpart 72-03 containing 
steareth-10, though both gave greater herbicidal effectiveness, especially on ECHCF\ than 72-02 
containing iaufeth-23 or 72-01 containing Neodoi 1-12. 
5 EXAMPLE 73 

Aqueous concentrate compositions were prepared containing glyphosate I PA salt and excipient 
ingredients as shown in Table 73a. Concentrate compositions 73-01 to 73-07 and 73-09 to 73-15 are oii- 
in-water emulsions and were prepared by process (vii). Concentrate compositions 73-08 and 73-1 6 are 
aqueous solution concentrates and were prepared by process (viii). 
10 Table 73a 


Concentrate 
composition 

Glyphosate 
g a.e./l 

% w/w 

Type of 
oil 

Type of 
surfactant 

Oil 

Surfactant 

73-01 

163 

0.5 

5.0 

methyl stearaie 

olcth-20 

73-02 

163 

0.5 

5.0 

butyl stearate 

oleth-20 

73-03 

163 

0.5 

5.0 

methyl oleate 

oleth-20 

73-04 

163 

0.5 

5.0 

butyl oleate 

oleth-20 

73-05 

163 

0.5 

5.0 

methyl laurate 

oleth-20 

73-06 

163 

0.5 

5.0 

butyl laurate 

oleth-20 

73-07 

163 

0.5 

5.0 

Orchex 796 

oleth-20 

73-08 

163 


5.0 

none 

oleth-20 

73-09 

163 

0.5 

5.0 

methyl stearate 

Neodoi 1-9 

73-10 

163 

0.5 

5.0 

butyl stearate 

Neodoi 1-9 

73-1 1 

163 

0.5 

5.0 

methyl oleate 

Neodoi 1-9 

73-12 

163 

0.5 

, 5.0 

butyl oleate 

Neodoi 1-9 

73-13 

163 

0.5 

5.0 

methyl laurate 

Neodoi 1-9 

73-14 

163 

0.5 

5.0 

butyl laurate 

Neodoi 1-9 

73-15 

163 

0.5 

5.0 

Orchex 796 

Neodoi 1-9 

73-16 

163 


5.0 

none 

Neodoi 1-9 


Velvetleaf (Abutilon Iheophrasti, ABUTH) and Japanese millet (Echinochloa crus-galii, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 16 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
15 inhibition was done 19 days after application. 
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Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 73b. 

Table 73b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCr 

Formulation B 

150 

3 

10 

250 

58 

57 

350 

78 

53 

450 

77 

53 

Formulation C 

150 

60 

98 

250 

87 

99 

350 

95 

98 

450 

99 

100 

Formulation J 

150 

60 

75 

250 

89 

87 

350 

93 

90 

450 

98 

99 

73-01 

150 

75 

96 

250 

99 

97 

350 

97 

99 

450 

99 

100 

73-02 

150 

60 

60 

250 . 

97 

- 67 

350 

99 

98 

450 

100 

95 

73-03 

150 

63 

40 

250 

83 

82 

350 

97 

86 

450 

97 ■ 

88 

73-04 

150 

73 

40 

250 

94 

82 

350 

97 

roo 

450 

99 

100 

73-05 

150 

67 

47 

250 

86 

67 

350 

97 

88 

450 

99 

VOO 

73-06 

150 

60 

43 

250 

78 

91 

350 

97 

83 

450 

94 

86 

73-07 

150 

70 

53 

250 

80 

53 

350 

97 

82 

450 

97 

92 

73-08 

150 

70 

62 

250 

83 

83 

350 

91 

87 

450 

98 

98 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECMCF 

73-09 

150 

45 

42 

250 

72 

72 

350 

77 

73 

450 

78 

89 

73-10 

150 

40 

30 

250 

82 

80 

350 

78 

98 

450 

89 

93 

73-11 

150 

40 

30 

250 

65 

60 

350 

77 

90 

450 

96 

92 

73-12 

150 

20 

30 

250 

63 

73 

350 

80 

75 

450 

93 

86 

73-13 

150 

20 

27 

250 

67 

60 

350 

82 

91 

450 

88 

92 

73-14 

150 

7 

30 

250 

72 

81 

350 

87 ■ 

78 

450 

80 

85 

73-15 

150 

20 

23 

250 

65 

60 

350 

77 

81 

450 

87 

88 

73-16 

150 

12 

30 

250 

57 

53 

350 

68 

85 

450 

85 

85 


Composition 73-08, containing as sole excipient substance oleth-20 at a 1 :3 weight/weight ratio 
to glyphosate a.e., exhibited high herbicidal effectiveness, at least equal to commercial standard 
Formulations C and J on ABUTH but a little weaker on ECHCF. By comparison, composition 73-16, 
wherein the sole excipient substance was Neodol 1-9 at the same ratio to glyphosate, had much weaker 
activity. Addition of a small amount of fatty acid ester in most cases enhanced effectiveness, especially 
on ECHCF. in this study the most efficacious composition was 73-01, containing oleth-20 and methyl 
stearate. When added to Neodol 1-9, butyl stearate was more efficacious than methyl stearate, methyl 
oleate or butyl oleate. The mineral oil Orchex 796 did not substitute effectively for butyl stearate, either 
with olcth-20 or with Neodol 1-9. 
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EXAMPLE 74 

Aqueous concentrate compositions were prepared containing glyphosale IRA salt and cxcipient 
ingredients as shown in Table 74a. Concentrate compositions 74-01, 74-03, 74-05 to 74-08, 74-10 and 
74-14 to 74-1 7 are oil-in-water emulsions and were prepared by process (vii). Concentrate compositions 
5 74-02, 74-04, 74-09 and 74-1 1 to 74-13 are aqueous solution concentrates and were prepared by process 
(viii). Some compositions contained a coupling agent as indicated in Table 74a; the coupling agent was 
added with the surfactant. 


Table 74a 


Cone, 
comp. 

Giyphosate 
g a.e./l 

% w/w 

Type of 
coupling agent 

Type of 
surfactant 

Butyl 
stcarate 

Surfactant 

Coupling 
agent 

74-01 

326 

1.0 

5.0 

2.5 

Arcosolve DPM 

oleth-20 

74-02 

326 


5.0 

2.5 

Arcosolve DPM 

oleth-20 

74-03 

163 

0.5 

2.5 


none 

oleth-20 

74-04 

163 


2.5 


none 

oleth-20 

74-05 

326 

1.0 

5.0 


none 

ceteareth-27 

74-06 

326 

1.0 

5.0 

2.5 

PEG-400 

ceteareth-27 

74-07 

326 

1.0 

' 5.0 

2.5 

Dowanol TPNB 

ceteareth-27 

74-08 

326 

1.0 

5.0 

2.5 

Dowanol PNB 

ceteareth-27 

74-09 

163 


2.5 


none 

ceteareth-27 

74-10 

326 

0.5 

5.0 


none 

ceteareth-27 

74-1 1 

326 


5.0 

, 2.5 

PEG-400 

ceteareth-27 

74-12 

326 


5.0 

2.5 

Dowanol TPNB 

ceteareth-27 

74-13 

326 


5.0 

2.5 

Dowanol PNB 

ceteareth-27 

74-14 

163 

0.5 

2.5 


none 

Neodol 1-9 

74-15 

163 

0.5 

2.5 


none 

laureth-23 

74-16 

163 

0.5 

2.5 


none 

steareth-20 

74-17 

163 

0.5 

2.5 


none 

ceteareth-27 


10 Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 

ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 16 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 1 8 days after application. 

Formulations B, C and J were. applied as comparative treatments. Results, averaged for all 
15 replicates of each treatment, are shown in Table 74b. 

Table 74b 


Concentrate composition 

Giyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

0 

5 

250 

38 

20 

350 

63 

30 

450 

70 

70 
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Concentrate composition 

Glyphosate rale 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation C 

150 

70 

75 

250 

92 

94 

350 

99 

99 

450 

99 

98 

Formulation J 

150 

65 

50 

250 

88 

92" 

350 

97" 

" 99 ' 

450 

98 

97 

74-01 

150 

58 

83 

250 

77 

88 

350 

93 

96 

450 

93 

99 

74-02 

150 

40 

76 

250 

75 

100 

350 

92 

100 

450 

92 

100 

74-03 

150 

48 

75 

250 

83 

96 

350 

92 

100 

450 

99 

100 

74-04 

150 

40 

82 

250 

78 

99 

350 

87 

99 

450 

98 

100 

74-05 

150 

68 

92 

250 

87 

99 

350 

95 

99 

450 

99 

99 

74-06 

150 

55 

60 

250 

83 

99 

350 

97 

99 

450 

98 

98 

74-07 

150 

63 

57 

250 

80 

96 

350 

95 

97 

450 . 

99 

98 

74-08 

150 

73 

75 

250 

90 

90 

350 

95 

97 

450 

100 

97 

74-09 

150 

73 

68 

250 

87 

73 

350 

92 

90 

450 

97 

95 

74-10 

150 

70 

63 

250 

87 

80 

350 

98 

94 

450 

99 

96 
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Concemraie composition 

Glyphosate rale 
g a.e./ha 

% inhibition 

ABUTH 

ECHCF 

74-11 

150 

73 

60 

250 

90 

77 

350 

99 

93 

450 

100 

95 

74- 1 2 

150 

72 

67 

250 

83 

75 

350 

90 

82 

450 

99 

94 

74-13 

150 

73 

70 

250 

80 

83 

350 

99 

94 

450 

100 

92 

74-14 

150 

5 

20 

250 

55 

63 

350 

77 

93 

450 

78 

99 

74-15 

150 

43 

57 

250 

78 

88 

350 

88 

98 

450 

90 

- 98 

74-16 

150 

65 

57 

250 

83 

82 

350 

88 

98 

450 

95 

97 

74-17 

150 

72- 

50 

250 

80 

93 

350 

88 

90 

450 

95 

' 97 


The superiority of herbicidal effectiveness provided by Ci^.jg alkylethers (oleth-20, ceteareth-27, 
steareth-20) over that provided by shorter chain alkylethers (Neodol 1-9, laureth-23) was very 
pronounced in this test. 

EXAMPLE 75 

Aqueous concentrate compositions were prepared containing jglyphosate IPA salt and excipient 
ingredients as shown in Table 75a. Concentrate compositions 75-01 to 75-07 and 75-09 to 75-15 are oii- 
in-water emulsions and were prepared by process (vii). Concentrate compositions 75-08 and 75-16 are 
aqueous solution concentrates and were prepared by process (viii). 

Table 75a 


Concentrate 
composition 

Glyphosate 
g a.e./I 

% w/w 

Type of 
oil 

Type of 
surfactant 

Oil 

Surfactant 

75-01 

163 

0.5 

5.0 

methyl stearate 

steareth-20 

75-02 

163 

0.5 

5.0 

butyl stearate 

steareth-20 

75-03 

163 

0.5 

5.0 

methyl oleate 

steareth-20 

75-04 

163 

0.5 

5.0 

butyl oleate 

stearcth-20 
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Concentrate 
composition 

Glyphosatc 
g a.e./l 

% w/w 

Type of 
oil 

Type of 
surfactant 

Oil 

Surfactant 

75-05 

163 

0.5 

5.0 

methyl iaurate. 

steareth-20 

75-06 

163 

0.5 

5.0 

butyl iaurate 

stcareth-20 

75-07 

163 

0.5 

5.0 

Orchex 796 

steareth-20 

75-08 

163 


5.0 

none 

steareth-20 

75-09 

163 

0.5 

5.0 

methyl stearate 

cetearetii-27 

75-10 

163 

0.5 

5.0 

butyl stearate 

ceteareth-27 

75-1 1 

163 

^ 0.5 

5.0 

methyl oleate 

cetearetli-27 

75-12 

163 

0.5 

5.0 

butyl oleate 

ceteareth-27 

75-13 

163 

0.5 

5.0 

methyl Iaurate 

cetearetli-27 

75-14 

163 

0.5 

5.0 

butyl Iaurate 

ceteareth-27 

75-15 

163 

0.5 

5.0 

Orchex 796 

ceteareth-27 

75-16 

163 


5.0 

none 

ceteareth-27 


Veivelleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 19 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 1 8 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 75b. 


Table 75b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

15 

5 

250 

57 

20 

350 

83 

50 

450 

78 

, 73 

Formulation C 

150 

65 

63 

250 

87 

93 

350 

92 

94 

450 

98 

100. 

Formulation J 

150 

50 

73 

250 

90 

90 

350 

94 

98 

450 

98 

99 

75-01 

150 

72 

70 

250 

88 

85 

350 

96 

83 

450 

99 

86 

75-02 

150 

73 

53 

250 

83 

87 

350 

97 

99 

450 

97 

98 
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Concentrate composition 

Giyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCr 

75-03 

150 

68 

33 

250 

87 

92 

350 

93 

97 

450 

98 

93 

75-04 

150 

72 

50 

250 

87 

88 

350 

94 

86 

450 

98 

97 

75-05 

150 

72 

67 

250 

83 

82 

350 

99 

97 

450 

98 

98 

75-06 

150 

73 

33. 

250 

95 

83 

. 350 

99 

95 

450 

99 

88 . 

75-07 

150' 

73 

55 

250 

93 

73 

350 

95 

83 

450 

98 

91 

75-08 

150 

75 

40 

250 

94 

60 

350 

98 

86 

450 

99 

92 

75-09 

150 

77 

50 

250 

90 

50 

350 

98 

92 

450 

99 

98 

75-10 

150 

72 

- 53 

250 

92 

77 

350 

96 

86 

450 

99 

99 

75-11 

150 

72 

60 

250 

87 

87 

350 

97 

97 

. 450 

97 

99 

75-12 

150 

70 

57 

250 

90 

90 

350 

96 

96 

450 

98 

99 

75-13 

150 

68 

40 

250 

90 

77 

350 

99 

95 

450 

99 

98 

75-14 

150 

77 

33 

250 

94 

70 

350 

96 

82 

450 

99 

93 
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Concentraie composition 

Glyphosate rate 
g a.e./ha 

% inhibition 

ABUTH 

ECHCF 

75-15 

150 

75 

30 

250 

96 

75 

350 

97 

88 

450 

99 

92 

75-16 

150 

77 

40 

250 

99 

47 

' 350 

98 

67 

450 

98 

78 


Steareth-20 and celeareth-27, as sole excipient substances (compositions 75-08 and 75-16 
respectively) provided excellent herbicidal effectiveness, but further enhancements, especially on 
ECHCF, were obtained by inclusion of a small amount of fatty acid ester in the composition. 
5 EXAMPLE 76 

Aqueous concentraie compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 76a. Concentrate compositions 76-13 and 76-14 are aqueous solution 
concentrates and were prepared by, process (viii). Concentrate compositions 76-01 to 76-12 and 76-15 
are aqueous solution concentrates containing colloidal particulates and were prepared by process (ix). 
10 Concentrate compositions 76-16 and 76-17 contained colloidal particulates but no surfactant. 

Compositions 76-13 and 76-14 (both containing 162 g a.e./l glyphosate) showed acceptable 
storage stability. However, at glyphosate loadings >480 g a.e./l (as in compositions 76-01 to 76-12 and 
76-15) storage-stable compositions containing 3% oleth-20 could not be made except with the addition 
of colloidal particulate as shown below. 
15 Table 76a 


Concentrate 
composition 

Glyphosate 
g a.e./l 

% w/w 

Type of 
Aerosil 

Oleth-20 

Glycerin 

Aerosil 

76-01 

492 

3.00 

2.0 

0.8 

380 

76-02 

492 

3.00 

5.0 

1.5 

380 

76-03 

492 

3.00 

2.0 

0.8 

380 

76-04 

492 

3.00 

5.0 

1.5 

380 

76-05 

492 

3.00 


0.8 

OX-50 

76-06 

492 

3.00 


1.5 

OX-50 

76-07 

492 

3.00 


0.8 

380/OX-50 blend 

76-08 

492 

3.00 


1.5 

380/OX-50 blend 

76-09 

492 

3.00 


0.8 

380 

76-10 

492 

3.00 


1.5 

380 

76-1 1 

492 

3.00 


0.8 

380 

76-12 

492 

3.00 


1.5 

380 

76-13 

162 

1.13 



none 

76-14 

162 

1.13 



none 

76- 1 5 

492 

3.00 

. 2.0 

1-5 

380 

76-16 

488 



0.8 

380 

76-17 

488 



1.5 

380 
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Veivetleaf (Abutilon tiicophrasti, ABUTH) and Japanese millet (Echinochioa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 17 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
5 inhibition was done 1 8 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 76b. 

Table 76b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

18 

40 

250 

57 

53 

350 

72 

63 

450 

83 

85 

Formulation J 

150 

70 

65 

250 

85 

95 

350 

98 

98 

450 

100 

99 

76-01 

150 

62 

67 

250 

72 

93 

350 

99 

96 

450 

99 

97 

76-02 . 

150 

57 

50 

250 

70 

91 

350 

92 

97 

450 

99 

99 

76-03 

150 

48 

40 

250 

68 

67 

350 

97 

97 

450 

98 

98 

76-04 

. 150 

55 

50 

250 

82 

83 

350 

95 

90 

450 

99 

94 

76-05 

150 

65 

43 

250 

87 

87 

350 

100 

94 

450 

96 

95 

76-06 

150 

55 

53 

250 

75 

82 

350 

95 

95 

450 

100 

96 

76-07 

150 

45 

83 

250 

78 

82 

350 

90 

93 

450 

95 

99 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

76-08 

150 

55 

47 

250 

75 

88 

350 

93 

99 

450 

99 

97 

76-09 

150 

47 

47 

250 

65 

82 

- 350 

78 

99 

450 

97 

97 

76-10 

150 

47 

40 

250 

72 

96 

350 

77 

80 

450 

85 

97 

76-11 

150 

37 

53 

250 

73 

82 

350 

80 

83 

450 

90 

92 

76-12 

150 

35 

57 

250 

70 

82 

350 

80 

97 

450 

90 

99 

76-13 

150 

50 

40 

250 

68 

75 

350 

95 

92 

450 

99 

95 

76-14 

150 

40 

33 

250 

70 

82 

350 

93 

89 

450 

98 

93 

76-15 

150 

23 

33 

250 

67 

73 

350 

83 

91 

450 

94 

92 

76-16 

150 

13 

40 

250 

45 

50 

350 

62 

72 

450 

77 

77 

76-17 

150 

7 

33 

250 

50 

50 

350 

60 

70 

450 

75 

73 


Several high-loaded (492 g a.e./l) glyphosate compositions containing oleth-20 at just 3% 
exhibited surprisingly high herbicida! effectiveness, approaching or equalling that of commercial 
standard Formulation J, which is loaded at only about 360 g a.e./l and has a much higher surfactant to 
5 glyphosate ratio. 
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EXAMPLE 77 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 77a. Concentrate composition 77-08 to 77-14 are oii-in-waier emulsions 
and were prepared by process (vii). Concentrate compositions 77- 1 5 to 77- 1 7 are aqueous solution 
5 concentrates and were prepared by process (viii). Concentrate compositions 77-01 to 77-07 contain 
colloidal particulates and were prepared by process (ix). 

Compositions 77-08 to 77-1 7 (all containing 163 g a.e,/l glyphosate) showed acceptable storage 
stability. However, at a glyphosate loading of 400 g a.e./l (as in compositions 77-01 to 77-07) storage- 
stable compositions containing 0.5-1% butyl stearate and 5-10% alkylether surfactant could not be made 
10 except with the addition of colloidal particulate as shown below. 

Table 77a 


Concentrate 

Glyphosate 
o a e* /I 

% w/w 

i ype or 
surfactant 

Butyl 
stearate 

Surfactant 

Aerosil 90 

77-01 

400 

1.0 

10.0 

1.0 

ceteareth-27 

77-02 

400 

1.0 

10.0 

1.0 

steareth-20 

77-03 

400 

0.5 

5.0 

1.0 

ceteareth-27 

77-04 

400 

0.5 

5.0 

1.0 

steareth-20 

77-05 

400 

1.0 

5.0 

1.0 

ceieareth-27 

77-06 

400 

1.0 

5.0 

1.0 

steareth-20 

77-07 

400 

1.0 

5.0 

1.0 

steareth-30 

77-08 

163 

0.5 

5.0 


oleth-20 

77-09 

163 

0.5 

5.0 


sieareth-20 

77-10 

163 

0.5 

5.0 


ceteth-20 

77-11 

163 

0.5 

5.0 


laureth-23 

77-12 

163 

0.5 

5.0 


ceteareth-27 

77-13 

163 

0.5 

5.0 


Neodol 25-12 

77-14 

163 

0.5 

5.0 


Neodol 25-20 

77-1 5 

163 


5.0 


stearelh-20 

77-16 

163 


5.0 


ceteth-20 

77-17 

163 


5.0 


laureth-23 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
15 compositions were made 18 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 1 9 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 77b. 
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Composition applied 

Glypiiosale rate 
g a.c./ha 

% Inhibition 

Anil T- 1 1 

ABU 1 H 

ECHCF 

rormulation B 

1 jU 

0 

40 


20 

60 


68 

82 

HDKJ 

o3 


Formulation C - - 

. - 1 JU 

68 

. -93 

Z jU 

93 

99 


100 

100 


1 UU 

1 /\f\ 
1 00 

Formulation J 

1 JVJ 

43 

89 


93 

100 


1 00 

1 00 

^ jU 

100 

100 

77-01 

1 jU 

78 

97 


96 

100 


98 

100 


100 

100 

77-02 

1 ^Ci 

91 

98 


100 

100 


100 

100 


100 

100 

77-03 

1 3U 

90 

97 


99 

99 


1 00 

100 


1 00 

1 00 

77-04 

1 

77 

98 


100 

100 


100 

iOO 

HD\J 

1 r\f\ 
1 UU 

1 A A 

1 00 

77-05 

1 

J jU 

O 

82 

93 


100 

99 


1 00 

1 AA 

1 00 


1 f\f\ 

1 uu 

1 AA 

1 uo 

77-06 

ISO 

83 

85 

Z 

1 00 

A A 

99 


1 00 

1 AA 

1 00 

H J W 

1 AA 

1 AA 

1 UU 

77-07 

1 SO 

83 

87 


1 00 

1 AA 

100 


1 HA 

1 OA 

450 

100 

100 

77-08 

150 

90 

92 

250 

100 

100 

350 

100 

100 

450 

100 

100 
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Composition applied 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

77-09 

150 

90 

85 

250 

100 

98 

350 

100 

100 

450 

100 

100 

77-10 

150 

80 

85 

.250 

100 

92 

350 

100 

100 

450 

100 

100 

77-1 1 

150 

83 

88 

250 

96 

99 

350 

100 

98 

450 

100 

100 

77-12 

150 

93 

85 

250 

100 

99 

350 

100 

100 

450 

100 

100 

77-13 

150 

72 

73 

250 

92 

97 

350 

100 

99 

450 

100 

100 

77-14 

150 

72 

80 

250 

99 

99 

350 

100 

100 

450 

100 

100 

77-15 

150 

100 

93 

250 

100 

99 

350 

100 

100 

450 

100 

100 

77-16 

150 

100 

98 

250 

100 

100 

350 

100 

100 

450 

100 

100 

77-17 

150 

83 

83 

250 

100 

99 

350 

100 

99 

450, 

100 

99 


Outstanding herbicidal effectiveness was provided by compositions containing Ct6.)8 alkylether 
surfactants (ceteareth-27, steareth-20, steareth-30, oleth-20, ceteth-20). High-loaded (400 g a.eV!) 
glyphosate compositions containing a Ci^-ig alkylether surfactant, butyl stearate and a colloidal 
5 particulate (Aerosil 90) to stabilize the compositions performed especially impressively in this test. 

EXAMPLE 78 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 78a. Concentrate composition 78-01 to 78-09, 78-1 I to 78-14, 78-16 and 
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78-17 are oil-in-waier emulsions and were prepared by process (vii). Concentrate compositions 78-10 
and 78- 1 5 are aqueous solution concentrates and were prepared by process (viii). 

Table 78a 


Cone. 

Glyphosale 

% w/w 

Type of 

Other 

comp. 

g a.e./l 

Oil 

Oleth-20 

Other 
surfactant 

oil 

surfactant 

78-01 

163 

0.25 

2.5 


methyl iaurate 


78-02 

163 ' 

0.25 

2.5 

- - - 

methyl myristate 


78-03 

163 

0.25 

2.5 


methyl palmitoleate 


78-04 

163 

0.25 

2.5 


methyl palmitate 


78-05 

163 

0.25 

2.5 


methyl linoleate 


78-06 

163 

0.25 

2.5 


methyl oleate 


78-07 

163 

0.25 

2.5 


methyl stearatc 


78-08 

163 

0.25 

2.5 


ethyl stearate 


78-09 

163 

0.25 

2.5 


butyl stearate 


78-10 

163 


2.5 


none 


78-1 1 

163 

0.25 


2.5 

methyl palmitoleate 

MON 0818 

78-12 

163 

0.25 


2.5 

methyl palmitate 

MON 0818 

78-13 

163 

0.25 


2.5 

methyl oleate 

MON 0818 

78-14 

163 

0.25 


2.5 

methyl stearate 

MON 0818 

78-15 

163 



2.5 

none 

MON 08 18 

78-16 

163 

0.25 


2.5 

butyl stearate 

iaureth-23 

78-17 

163 

0.25 


2.5 

butyl stearate 

Neodol 1-9 


5 Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 

ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 20 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 1 6 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
to replicates of each treatment, are shown in Table 78b. 

Table 78b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Fonnulatioii B 

100 

2 

35 

200 

52 

67 

300 

77 

83 

400 

78 

87 

Formulation C 

100 

25 

77 

200 

72 

99 

300 

87 

100 

400 

99 

100 

Formulation J 

100 

13 

73 

200 

70 

97 

300 

90 

100 

400 

97 

100 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCl- 

78-01 

100 

22 

55 

200 

65 

86 

300 

78 

98 

400 

89 

98 

78^02 

100 

20 

63 

200 

67 

91 

300 

83 

99 

400 

97 

100 

78-03 

100 

30 

75 

200 

63 

98 

300 

83 

99 

400 

94 

100 

78-04 

100 

23 

63 

200 

60 

98 

300 

90 

99 

400. 

95 

100 

78-05 

100 

27 

57 

200 

62 

91 

300 

83 

96 

400 

93 

98 

78-06 

100 

23 

50 

200 

63 

89 

300 

83 

99 

400 

96 

99 

78-07 

100 

25 

53 

200 

65 

94 

300 

83 

99 

400 

92 

99 

78-08 

100 

13 

47 

200 

53 

88 

300 

89 

97 

400 

95 

99 

78-09 

100 

27 

53 

200 

60 

85 

300 

83 

97 

400 

97 

98 

78- ]0 

100 

13 

53 

200 

62 

94 

300 

83 

97 

400 

88 

99 

78-11 

100 

23 

60 

200 

50 

90 

300 

85 

98 

400 

95 

99 

78-12 

100 

17 

55 

200 

. 35 

94 

300 

78 

98 

400 

94 

99 
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Concentrate composition 

Glyphosale rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

78-13 

100 

8 

50 

200 

43 

90 

300 

73 

98 

400 

90 

99 

78-] 4 

100 

30 

63 

200 

45 

92 

300 

80 

98 

400 

94 

98 

78-15 

100 

20 

63 

200 

70 

96 

300 

82 

99 

400 

94 

98 

78-16 

100 

18 

62 

200 

62 

83 

300 

80 

97 

400 

97 

97 

78-17 

100 

17 

52 

200 

58 

85 

300 

75 

90 

400 

95 

98 


No great or consistent enhancement of herbicidal effectiveness of glyphosate compositions 
containing oieth-20 was obtained by adding a small amount of any of a variety of fany acid esters in this 
study (compare 78-10 with 78-01 to 78-09). 
5 EXAMPLE 79 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 79a. Concentrate composition 79-01 to 79-09, 79-1 1 to 79-14, 79-16 and 
79-17 are oil-in-water emulsions and were prepared by process (vii). Concentrate compositions 79-10 
and 79-15 are aqueous solution concentrates and were prepared by process (viii). 
10 Table 79a 


Concentrate 

Glyphosate 

%. w/w 

Type of 

Other 

composition 

g a.e./l 

Oil 

Oleth- 
20 

Other 
surfactant 

oil 

surfactant 

79-01 

163 

0.25 

2.5 


isopropyl myristate 


79-02 

163 

0.25 

2.5 


ethyl myristate 


79-03 

163 

0.25 

2.5 


methyl palmitate 


79-04 

163 

0.25 

2.5 


ethyl palmitate 


79-05 

163 

0.25 

2.5 


ethyl linoleate 


79-06 

163 

0.25 

2.5 


ethyl oleate 


79-07 

163 

0.25 

2.5 


methyl stearate 


79-08 

163 

0.25 

2.5 


ethyl stearate 


79-09 

163 

0.25 

2.5 


butyl stearate 


79-10 

163 


2.5 


none 


79-1 1 

163 

0.25 


2.5 

methyl palmitate 

MON 08 1 8 
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Concentrate 

Glyphosate 

% w/w 

1 ype of 

Other 

composition 

g a.e./l 

Oil 

Oleth- 
20 

Other 
surfactant 

oil 

surfactant 

79-12 

163 

■ 0.25 


2.5 

methyl stearate 

MON 0818 

79-13 

163 

0.25 


2.5 

ethyl stearate 

MON 0818 

79-14 

163 

0.25 


2.5 

ethyl oleate 

MON 0818 

79-15 

163 



2.5 

none 

MON 081 8 

79-16 

163 

0.25 


2.5 

butyl stearate 

laureth-23 

79-17 " - : - 

163 

0.25 


2.5 

- butyl stearate 

Neodol ]-9';. 


Velvetieaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 19 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 1 8 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 79b. 

Table 79b 


Concentrate composition 

Glyphosate rate 
g a.eVha 

% Inhibition 

ABUTH 

ECMCF 

Formulation B 

100 

12 

33 

200 

45 

43 

300 

73 . 

63 

400 

80 

63 

Formulation C 

100 

43 

57 

200 

75 

88 

300 

95 

99 

400 

100 

99 

Formulation J 

100 

53 

60 

200 

77 

75 

300 

96 

95 

400 

99 

98 

79-01 

100 

35 

40 

200 

73 

72 . 

300 

83 

91 

400 

99 

97. 

79-02 

100 

38 

30 - 

200 

70 

43 

300 

87 

82 

400 . 

96 

80 

79-03 

100 

25 

27 

200 

68 

50 

300 

90 

73 

400 

96 

82 

79-04 

100 

27 

27 

200 

75 

50 

300 

80 

73 

400 

96 

80 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

79-05 

100 

33 

27 

200 

68 

43 

300 

83 

70 

400 

97 

91 

79-06 

100 

33 

28 

200 

72 

53 

300 

83 

60 

400 

99 

70 

79-07 

100 

37 

25 

200 

72 

40 

300 

83 

50 

400 

97 

65 

79-08 

100 

32 

25 

200 

73 

43 

300 

87 

60 

400 

98 

67 

79-09 

100 

35 

25 

200 

75 

43 

300 

95 

57 

400 

98 

63 

79-10 

100 

35 

27 

200 

73 

40 

300 

83 

76 

400 

97 

73 

79-11 

100 

35 

33 

200 

67 

67 

300 

80 

86 

400 

92 

70 

79-12 

100 

25 

30 

200 

67 

70 

300 

83 

76 

400 

88 

80 

79-13 

100 

27 

33 

200 

70 

66 

300 

78 

63 

400 

93 

60 

79-14 

100 

33 

30 

200 

67 

47 

300 

80 

70 

400 

92 

77 

79-15 

100 

20 

30 

200 

68 

40 

300 

83 

75 

400 

. 90 

72 

79-16 

100 

30 

25 

200 

62 

43 

300 

73 

73 

400 

77 

70 
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Concentrate composition 

Glyphosate rate 
g a.c./ha 

% Inhibition 

ABUTH 

ECHCF 

79-17 

100 

30 

23 

200 

58 

40 

300 

75 

60 

400 

80 

73 


In this study, isopropyl myristate (composition 79-01) was the most effective of the fatty acid 
esters tested as additives to oleth-20 (79-1 0) in glyphosate compositions. 

EXAMPLE 80 

5 Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipieni 

ingredients as shown in Table 80a. Concentrate composition 80-01 to 80-13 are oil-in-water emulsions 
and were prepared by process (vii). Concentrate compositions 80-14 to 80-17 are aqueous solution 
concentrates and were prepared by process (viii). 

Table 80a 


Concentrate 

Glyphosate 

% w/w 

Type of 

Type of 

composition 

g a.e./l 

Oil 

Surfactant 

oil 

surfactant 

80-01 

163 

0.25 

2.5 

butyl stearate 

iaureth-23 

80-02 

163 

0.25 

2.5 

butyl stearate 

steareth-20 

80-03 

163 

0.25 

2.5 

butyl stearate 

ceteareth-20 

80-04 

163 

0.25 

2.5 

butyl stearate 

ceteareth-l 5 

80-05 

163 

0.25 

2.5 

butyl stearate 

Neodol 45-13 

80-06 

163 

0.25 

2.5 

methyl stearate 

steareth-20 

80-07 

163 

0.25 

2.5 

methyl stearate 

ceteareth-20 

80-08 

163 

0.25 

2.5 

methyl stearate 

ceteareth-l 5 

80-09 

163 

0.25 

2.5 

methyl stearate 

Neodol 45-13 

80-10 

163 

0.25 

2.5 

methyl palmitate 

steareth-20 

80-11 

163 

0.25 

2.5 

methyl palmitate 

ceteareth-20 

80-12 

163 

0.25 

2.5 

methyl palmitate 

ceteareth-l 5 

80-13 

163 

0.25 

2.5 

methyl palmitate 

Neodol 45-13 

80-14 

163 


2.5 

none 

steareth-20 

80-15 

163 


2.5 

none 

ceteareth-20 

80-16 

163 


2.5 

none 

ceteareth- 1 5 

80-17 

163 


2.5 

none 

Neodol 45-13 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochioa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 24 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 16 days after application. 
15 Formulations B, C and J were applied as comparative treatments. Results, averaged for all 

replicates of each treatment, are shown in Table 80b. 
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Concentrate composition 

( 1 1 vnho*;;itt* raft* 
a a C 

% Inhibition 

/\DU 111 


Formulation B 

100 

1 k) 

^ 7 

J) / 

200 

in 


300 

Al 

^ 7 

400 



Formulation C 

100 


A7 

200 

/D 

Vo 

300 

o3 

QO 

400 

04 

t no 

Formulation J 

100 

Af\ 
H\J 

7^ 

200 

/ J 

y4 

300 


Vo 

400 

Q<; 
yj 

oc) 

80-01 

100 

OJ 

/ / 

200 

o / 

94 

300 

1 1 


400 

oo 

OA 

80-02 

100 

/CI 
OJ 

1 c 

/J 

200 

o3 

oo 

300 


Vo 

400 


QQ 
VV 

80-03 

100 

o / 

7 C 

200 

oo 
oz 

V J 

300 


VV 

400 

"o 

OO 

vy 

80-04 

100 

DU 

7^ 

/J 

200 

CZ 

07 

V / 

300 

yo 

QO 

400 

OS 


80-05 

100 

O J 

11 

200 

/ D 

RQ 

ov 

300 

oU 

08 
Vo 

400 

o / 

Q7 

80-06 

100 

J o 

f^l 

200 

752 
/ o 

O'l 
V J 

300 

O'i 

oo 

400 


1 no 

80-07 

100 


o / 

200 

7R 

07 
Vj 

300 

93 

99 

400 

100 

99 

80-08 

100 

missing 

missing 

200 

missing 

missing 

300 

78 

95 

400 

98 

99 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

80-09 

100 

23 

30 

200 

65 

83 

300 

80 

98 

400 

93 

99 

80-10 

100 

65 

67 

200 

83 

95 

300 

• 97 

99 

400 

99 

99 

80-11 

100 

72 

73 

, 200 

90 

98 

300 

96 

97 

400 

99 

99 

80-12 

100 

68 

63 

200 

90 

92 

300 

98 

99 

400 

97 

99 

80-13 

100 

43 ' 

73 

200 

72 

87 

300 

83 

98 

400 

93 

96 

80-14 

100 

62 

77 

200 

78 

99 

300 

95 

99 

400 

98 

100 

80-15 

100 

52 

60 

200 

78 

93 

300 

94 

98 

400 

97 

99 

80-16 

100 

38 

68 

200 

68 

99 

300 

87 

97 

400 

94 

99 

80-17 

100 

55 

75 

200 

68 

91 

300 

83 

96 

400 

87 

98 


Hcrbicidal effectiveness exceeding that of commercial standard composition J, at least on 
ABUTH, was recorded with several compositions, including 80-02 (steareth-20 plus butyJ stearate), 80- 
03 (ceteareth-20 plus butyl stearate), 80-04 (ceteareth- 1 5 plus butyl stearate), 80-10 (steareth-20 plus 
5 methyl palmitate), 80-1 1 (cetekreth-20 plus methyl palmitate) and 80-12 (ceteareth- 1 5 plus methyl 
palmitate). Compositions lacking fatty acid ester performed slightly less well overall than those 
containing butyl stearate or methyl palmitate. 


248 


BNSDOCID:<WO 9817113A1 I > 


wo 98/17113 PCT/US97/19589 

EXAMPLES! 

Spray compositions were prepared containing glyphosatc JPA salt and excipient ingredients as 
shown in Table 81a. Compositions were prepared by simple mixing of ingredients. Soybean lecithin 
(45% phospholipid, Avanti), where included, was first prepared with sonication in water to make a 
homogeneous composition. Four different concentrations of glyphosate (not shown in Table 81a) were 
prepared, calculated to provide, when applied in a spray volume of 93 I/ha, the glyphosate rales shown in 
Table 81b. 


Table 81a 


Spray 
comp. 

% w/w 

Lecithin 
supplied as 

Methyl oleate 
supplied as 

Lecithin 

FC-754 

Butyl 
stearate 

Methyl 
oleatc 

Oleth-20 

81-01 

0.05 

0.050 




soybean lecithin 


81-02 

0.05 


0.050 



soybean lecithin 


81-03 

0.05 





soybean lecithin 


81-04 


0.050 






81-05 



0.050 





81-06 

0.05 





LI-700 


81-07 



0.005 


0.05 



81-08 




0.01 

0.05 



81-09 





0.05 



81-10 



0.005 





81-1 1 




0.01 



pure 

81-12 




0.01 



methylated seed oil 


10 Velvetleaf (Abutilon theophrasti, ABUTH), Japanese millet (Echinochioa crus-galli, ECHCF) 

and Prickly sida (Sida spinosa, SIDSP) plants were grown and treated by the standard procedures given 
above. Applications of spray compositions were made 14 days after planting ABUTH, 14 days after 
planting ECHCF and 21 days after planting SiDSP. Evaluation of herbicidal inhibition was done 14 days 
after application. 

15 Formulations B and C were applied as comparative treatments, representing technical glyphosate 

IPA salt and a commercial formulation of glyphosate IPA salt respectively. Results, averaged for all 
replicates of each treatment, are shown in Table 81b. 


Table 81b 


Composition applied 

Glyphosate rate 

% Inhibition 


g a.e./ha 

ABUTH 

ECHCF 

SIDSP 

Formulation B 

50 

0 

0 

0 

(technical) 

100 

38 

35 

35 


200 

87 

50 

90, 


300 

95 

88 

94 

Formulation C 

50 

0 

2 

0 

(commercial) 

100 

32 

55 

25 


200 

85 

97 

93 


300 

96 

99 

96 
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Composilion applied 

Glyphosate rale 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

SIDSP 

81-01 

50 

78 

53 

88 

100 

90 

60 

95 

200 

99 

96 

99 

300 

99 

97 

98 

81-02 

50 

25 

15 

43 

100 

72 

30 

82 

200 

94 

62 

93 

300 

95 

77 

94 

81-03 

50 

20 

8 

32 

100 

52 

22 

78 

200 

87 

55 

91 

300 

95 

65 

93 

81-04 

50 

62 

37 

85 

100 

82 

68 

92 

200 

97 

96 

95 

300 

98 

95 

97 

81-05 

50 

15 

10 

25 

100 

47 

27 

23 

200 

85 

62 

87 

300 

90 

63 

92 

81-06 

50 

0 

2 

0 

100 

20 

15 

20 

200 

85 

60 

82 

300 

90 

65 

90 

81-07 

50 

67 

27 

82 

100 

87 

55 

93 

200 

94 

92 

96 

300 

97 

99 

97 

81-08 

50 

62 

30 

75 

100 

78 

63 

91 

200 

93 

96 

96 

300 

94 

98 

98 

81-09 

50 

65 

45 

77 

100 

80 

73 

95 

200 

93 

98 

97 

300 

95 

99 

99 

81-10 

50 

10 

25 

5 

100 

23 

35 

37 

200 

90 

50 

93 

300 

92 

73 

94 

81-11 

50 

10 

25 

0 

100 

52 

33 

43 

200 

88 

72 

93 

300 

94 

78 

94 

81-12 

50 

0 

15 

0 

100 

43 

35 

33 

200 

91 

70 

90 

300 

94 

82 

93 
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Results of this test using glyphosatc as the exogenous chemical are summarized as follows: 
At the low concentration of 0.05% used here, soybean lecithin containing 45% phospholipid (81- 
03) was a much more effective excipient than the lecithin-based adjuvant Li-700 (81-06) widely used in 
5 the art. 

F3utyl stearate alone at 0.05% (81-05) did not greatly enhance effectiveness. 
The combination of lecithin and butyl stearate (81-02) gave surprisingly strong enhancement of 
effectiveness, suggesting a synergistic interaction between these two excipient substances. 

Fluorad FC-754, either alone (81-04) or in combination with lecithin (81-01) gave extremely 
10 high effectiveness, superior to that obtained with the commercial standard. 

Oleth-20 at the low concentration of 0.05% (81-09) gave extremely high effectiveness, superior 
to that obtained with the commercial standard. Addition of 0.005% butyl stearate (81-07) or 0.01% 
methyl oleate (8 1 -08) did not provide further enhancement. 

EXAMPLE 82 

15 Spray compositions were prepared containing paraquat dichloride and excipient ingredients. 

Compositions 82-01 to 82-12 were exactly like compositions 81-01 to 81-12 except that a different - 
active ingredient was used and a range of active ingredient concentrations was selected appropriate to the 
active ingredient being applied. 

Velvetleaf (Abutilon theophrasti, ABUTH), Japanese millet (Echinochloa crus-galli, ECHCF) 

20 and prickly sida (Sida spinosa, SI DSP) plants were grown and treated by the standard procedures given 
above. Applications of spray compositions were made 14 days after planting ABUTH, 8 days after 
planting ECHCF and 21 days after planting SIDSP. Evaluation of herbicidal inhibition was done 12 days 
after application. 

Standards included technical paraquat dichloride and Gramoxone, a commercial formulation of 
25 paraquat from Zeneca. Results, averaged for all replicates of each treatment, are shown in Table 82. 


Table 82 


Spray composition 

Paraquat rate 
g a.i./ha 

% Inhibition 

ABUTH 

ECHCF 

SIDSP 

Paraquat dichloride 
(technical) 

25 

50 

83 

55 

50 

57 •. 

78 

60 

100 

73 

84 

69 

200 

85 

95 

99 

Gramoxone 
(commercial) 

25 

40 

72 

40 

50 

60 

70 

52 

100 

72 

58 

55 

200 

72 

89 

63 

82-01 

25 

75 

93 

67 

50 • 

82 

97 

91 

100 

95 

98 

97 

200 

100 

99 

99 
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Spray composition 

Paraquat rate 

% Inhibition 

g a.i./iia 

ABUTH 

ECHCF 

SIDSP 

82-02 

25 

67 

80 

48 


50 

68 

87 

65 


100 

88 

97 

93 


200 

96 

99 

98 

82-03. 

25 

55 

65 

42 


50 

62 

87 

65 


100 - 

83 

96 

93 


200 

95 

99 

97 

82-04 

25 

53 

82 

45 


50 

63 

94 

53 


100 

88 

99 

86 


200 

92 

99 

98 

82-05 

25 

58 

67 

50 


50 

60 

62 

45 


100 

70 

73 

62 


200 

85 

90 

88 

82-06 

25 

53 

77 

43 


50 

60 

92 

40 


100 

80 

93 

55 


200 

96 

99 

78 

82-07 

25 

65 

80 

45 


50 

82 

92 

70 


100 

96 

96 

89 


200 

100 

98 

99 

82-08 

25 

67 

80 

37 


50 

82 

90 

71 


100 

97 

98 

65 


200 

99 

99 

93 

82-09 

25 

72 

90 

50 


50 

80 

97 

57 


100 

91 

99 

94 


200 

97 

100 

97 

82-10 

25 

67 

87 

45 


50 

68 

75 

57 


100 

78 

93 

63 


200 

82 

97 

82 - 

82-11 

25 

65 

80 

45 


50 

73" 

77 

62 


100 

90 

95 

62 


200 

94 

98 

78 

82-12 

25 

67 

78 

37 


50 

75 

90 

55 


100 

77 

97 

90 


200 

85 

99 

92 


Results of this test using paraquat as the exogenous chemical are summarized as follows: 
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At the low concentration of 0.05% used here, soybean lecithin containing 45% phospholipid (81 
03) was a much more effective excipient on SIDSP than the lecithin-based adjuvant LI-700 (82-06) 
widely used in the art. 

Butyl stearate alone at 0.05% (82-05) did not enhance effectiveness. 

The combination of lecithin and butyl stearate (82-02) gave surprisingly strong enhancement of 
effectiveness, suggesting a synergistic interaction between these two excipient substances. 

Fiuorad FC-754 (82-04) gave extremely high effectiveness, superior to that obtained with the 
commercial standard. In the presence of lecithin (82-01), effectiveness was further increased 
dramatically, suggesting a synergistic interaction between these two excipient substances. 

Oleth-20 at the low concentration of 0.05% (82-09) gave extremely high effectiveness, superior 
to that obtained with the commercial standard. Addition of 0.005%) butyl stearate (82-07) or 0.01% 
methyl oleate (82-08) did not provide further enhancement. 

EXAMPLE 83 

Spray compositions were prepared containing acifluorfen sodium salt and excipient ingredients. 
Compositions 83-0 1 to 83- 1 2 were exactly like compositions 81-01 to 8 1 - 1 2 respectively except that a 
different active ingredient was used and a range of active ingredient concentrations was selected 
appropriate to the active ingredient being applied. 

Velvetleaf (Abutilon theophrasti, ABUTH), Japanese millet (Echinochloa crus-galli, ECHCF) 
and prickly sida (Sida spinosa, SIDSP) plants were grown and treated by the standard procedures given 
above. Applications of spray compositions were made 15 days after planting ABUTH, 9 days after 
planting ECHCF and 22 days after planting SIDSP. Evaluation of herbicidal inhibition was done 10 day 
after application. 

Standards included technical acifluorfen sodium and Blazer, a commercial formulation of 
acifluorfen from Rohm & Haas. Results, averaged for all replicates of each treatment, are shown in 
Table 83. 

Table 83 


Spray composition 

Acifluorfen rate 
g a.i./lia 

% Inhibition 

ABUTH 

ECHCF 

SIDSP 

Acifluorfen 
(technical) 

25 

20 

2 

15 

50 

32 

7 

17 

100 

52 

18 

35 

200 

62 

35 

40 

Blazer 

(commercial) 

25 

30 

30 

5 

50 

53 

53 

12 

100 

55 

55 

7 

200 

65 

65 

32 

83-01 

25 

60 

7 

20 

50 

63 

20 

20 

100 

65 

43 

33 

200 

80 

70 

48 
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Spray composition 

Acinuorfen rate 
g a.i./ha 

% Inhibition 

ABUTH 

ECHCF 

SIDSP 

83-02 

25 

25 

7 

5 

50 

42 

12 

25 

100 

60 

30 

22 

200 

68 

68 

50 

83-03 

25 

22 

5 

10 

50 

55 

7 

33 

100 

62 

25 

27 

200 

65 

55 

48 

83-04 

25 

57 

7 

13 

50 

67 

10 

32 

100 

67 

35 

32 

200 

70 

70 

45 

83-05 

25 

30 

3 

15 

50 

47 

27 

27 

100 

55 

42 

37 . 

200 

65 

60 

38 

83-06 

25 

28 

0 

3 

50 

50 

0 

10 

100 

55 

30 

25 

200 

67 

58 

47 

83-07 

25 

35 

20 

17 

50 

55 

35.. 

27 

100 

58 

. 63 

. 32 

200 

67 

67 " 

. 55 

83-08 

25 

40 

20 

8 

50 

57 

30 

28 

100 

60 

60 

30 

200 

70 

77 

48 

83-09 

25 

47 

20 

22 

50 

55 

35 

35 

100 

62 

65 

38 

200 

68 

82 

50 

83-10 

25 

28 

0 

5 

50 

48 

0 

10 

100 

53 

5 

25 

200 

62 

35 

40 

83-11 

25 

35 

0 

5 

50 

43 

0 

30 

100 

50 

0 

35 

200 

65 

43 

47 

83-12 

25 

40 

5 

5 

50 

55 

18 

35 

100 

60 

47 

38 

200 

70 

62 

48 


Results of this test using acifluorfen as the exogenous chemical are summarized as follows: 
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At the low concentration of 0.05% used here, soybean lecithin containing 45% phospholipid (83- 
03) gave effectiveness similar to that obtained with the iecithin-bascd adjuvant LI-700 (83-06) widely 
used in tlie art. 

Butyl stearale at 0.05% alone (83-05) and in combination with lecithin (83-02) enhanced 
5 effectiveness, particularly on ECMCF. 

Fluorad FC-754, either alone (83-04) or in combination with lecithin (83-01) gave effectiveness 
on ABUTH and SIDSP superior to that obtained with the commercial standard. 

Oleth-20 at the low concentration of 0.05% (83-09) gave effectiveness superior to that obtained 
with the commerciai standard. Addition of 0.005% butyl stearate (83-07) or 0.01% methyl oleate (83- 
10 08) did not provide further enhancement. 

EXAMPLE 84 

Spray compositions were prepared containing asulam and excipient ingredients. Compositions 
84-01 to 84-12 were exactly like compositions 81-01 to 81-12 respectively except that a different active 
ingredient was used and a range of active ingredient concentrations was selected appropriate to the active 
i5 ingredient being applied. 

Velvetleaf (Abutilon theophrasti, ABUTH), Japanese millet (Echinochloa crus-galii, ECHCF) 
and prickly sida (Sida spinosa, SIDSP) plants were grown and treated by the standard procedures given 
above. Applications of spray compositions were made 14 days after planting ABUTH, 1 1 days after 
planting ECHCF and 21 days after planting SIDSP. Evaluation of herbicidal inhibition was done 14 days 
20 after application. 

Standards included technical asulam and Asulox, a commercial formulation of asulam from 
Rhone-Poulenc. Results, averaged for all replicates of each treatment, are shown in Table 84. 


Table 84 


Spray composition 

Asulam rale 

% Inhibition 


g a.i./ha 

ABUTH 

ECHCF 

SIDSP 

Asulam 

200 

0 

12 

0 

(technical) 

400 

17 

27 

5 


800 

48 

32 

20 


1400 

42 

50 

37 

Asulox 

200 

3 

5 

0 

(commercial) 

400 

27 

30 

20 


800 

52- 

45 

25 


1400 

50 

60 

40 

84-01 

200 

5 

8 

13 


400 

23 

45 

22 


800 

50 

50 

30 


1400 

60 

65 

48 

84-02 

200 

0 

20 

17 


400 

33 

40 

20 


800 

47 

48 

33 


1400 

53 

68 

55 
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Spray composition 

AsuiaiTi rate 

% inhibition 


g a.i./ha 

ABUTM 

ECHCF 

SIDSP 

84-03 

200 

3 

20 

3 


/I AA 

4UU 

28 

52 

7 


RAO 

50 

50 

23 


1 zlAA 

50 . 

58 

43 


T A A 

3 

40 

7 


/I A A 

4UU 

35 

45 

18 


JiAA 

■ - 52 

50 

25 - 



58 

60 

42 

OH-VD 

O AA 

0 

10 

3 


/I AA 

4UU 

23 

30 

18 


Ron 

oUU 

33 

50 

32 


1 zlAA 

45 

57 

38 

o4-U0 

^ r\f\ 

200 

2 

. 30 

10 


/I AA 

4UU 

8 

47 

17 


C AA 

50 

55 

28 


1 AA 

52 

63 

40 

o4-U / 

A A 

200 

0 

43 

3 


A AA 

22 

48 

17 


CAA 

40 

55 

28 


1 A AA 

52 

,60 

33 

QA (\Q 

O AA 

2U0 

7 

47 

22 


/I An 
400 

20 

48 

22 



53 

55 

30 - 


1 yl AA 

57 

60 

33 . 

d AO 

T AA 

200 

0 

45 

7 


A AA 

400 

25 

50 

7 


ouU 

53 

60 

32 


1 /I AA 

55 

63 

37 

o^- 1 U 

O AA 

200 

22 

37 

10 


A A A 
400 

27 

45 

10 


oUU 

50 

43 

23 


1 AAA 

52 

52 

27 

1 1 

o^- 1 1 

OAA 
200 

25 

33 

5 


/I A A 

400 

15 

37 

13 



48 

42 

25 


1 4AA 

42 

52 

28 

o^- 1 Z 

T AA 

200 

3 

25 

17 


400 

*t W V 

13 

42 

18 


800 

50 

45 

30 


1400 

52 

50 

33 


Results of this test using asulam as the exogenous chemical are summarized as follows: 
At the low concentration of 0.05% used here, soybean lecithin containing 45% phospholipid (84- 
03) gave similar enhancement to that obtained with the lecithin-based adjuvant LI-700 (84-06) widely 
5 used in the art. 

Butyl stearate alone at 0.05% (84-05) enhanced effectiveness on ECHCF. 
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The combination of lecithin and butyl stearate (84-02) gave greater enhancement of effectiveness 
than either cxcipient substance alone. 

Fiuorad FC-754, either alone (84-04) or in combination with lecithin (84-01 ) gave effectiveness 
equal to that obtained with the commercial standard, 

Oleth-20 at the low concentration of 0.05% (84-09) gave, at low exogenous chemical rates, 
effectiveness on ECHCF superior to that obtained with the commercial standard. Addition of 0.005% 
butyl stearate (84-07) or 0.0 1%> methyl oieate (84-08) did not provide further enhancement. 

EXAMPLE 85 

Spray compositions were prepared containing dicamba sodium salt and excipient ingredients. 
Compositions 85-01 to 85-12 were exactly like compositions 81-01 to 81-12 respectively except that a 
different active ingredient was used and a range of active ingredient concentrations was selected 
appropriate to the active ingredient being applied. 

Velvetieaf (Abutilon theophrasti, ABUTH), Japanese millet (Echinochloa crus-gaili, ECHCF) 
and prickly sida (Sida spinosa, SIDSP) plants were grown and treated by the standard procedures given 
above. Applications of spray compositions were made 14 days after planting ABUTH, 8 days after 
planting ECHCF and 21 days after planting SIDSP. Evaluation of herbicidal inhibition was done 17 days 
after application. 

Standards included technical dicamba sodium and Banvei, a commercial formulation of dicamba 
from Sandoz, Results, averaged for all replicates of each treatment, are shown in Table 85. 

Table 85 


Spray composition 

Dicamba rate 

< 

Vo Inhibition 



g a.i./ha 

ABUTH 

ECHCF 

SIDSP 

Dicamba 

25 

47 

0 

30 

(tecimical) 

50 

63 

0 

40 


100 

82 

0 

50 


200 

93 

5 

58 

Banvei 

25 

47 

0 

35 

(commercial) 

50 

68 

0 

40 


100 

91 

0 

53 


200 

93 

3 

63 

85-01 

25 

42 

0 

38 


50 

67 

0 

48 


100 

92 

0 

67 


200 

93 

3 

73 

85-02 

25 

43 

0 

43 


. 50 

58 

0 

50 


100 

85 

0 

62 


200 

89 

8 

72 

85-03 

25 

50 

0 

32 


50 

65 

0 

45 


100 

90 

0 

60 


200 

94 

13 

68 
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Spray composition 

Dicamba rate 
g a.i./ha 

% Inhibition 

ABUTH 

ECHCF 

SIDSP 

85-04 

25 

43 

0 

35 

50 

65 

0 

42 

100 

94 

0 

53 

200 

94 

13 

67 

85-05 

•25 

50 

0 

35 

50 

68 

0 

40 

100 ' 

88 

0 

53 - 

200 

92 

15 

60 

85-06 

25 

40 

0 

40 

50 

65 

0 

45 

100 

88 

0 

52 

200 

92 

8 

70 

85-07 

25 

45 

0 

42 

50 

57 

0 

45 

100 

88 

0 

62 

200 

88 

20 

68 

85-08 

25 

40 

0 

38 

50 

62 

0 

45 

100 

97 

18 

62 

200 

93 

17 

73 

85-09 

25 

33 

0 

35 

50 

60 

0 

45 

100 

93 

0 

63 

200 

96 

15 

73 

85-10 

25 

35 

0 

30 

50 

57 

0 

43 

100 

90 

0 

50 

200 

90 

3 

70 

85-1 1 

25 

45 

0 

30 

50 

53 

0 

42 

100 

89 

0 

55 

200 

92 

0 

73 

85-12 

25 

38 

0 

37 

50 

60 

0 

45 

100 

96 

0 

52 

200 

93 

0 

70 


Results of this test using dicamba as the exogenous chemical are summarized as follows: 

At the low concentration of 0.05% used here, soybean lecithin containing 45% phospholipid (85- 
03) gave similar enhancement of effectiveness to that obtained with the lecithin-based adjuvant LI-700 
(85-06) widely used in the art. 

Butyl stearate alone at 0.05% (85-05) provided slight enhancement of effectiveness. 

The combination of lecithin and butyl stearate (85-02) gave greater enhancement of effectiveness 
on SIDSP than either of these two excipient substances alone. 
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Fluorad FC-754 (85-04) provided effectiveness similar to that obtained with the commercial 
standard. Further, enhancement on SIDSP was obtained with the combination of Fluorad FC-754 and 
lecithin (85-01). 

Oleth-20 at the low concentration of 0.05% (85-09) gave effectiveness on SIDSP superior to that 
5 obtained with the commercial standard. Addition of 0.005% butyl stcarate (85-07) or 0.01 % methyl 
oleate (85-08) did not provide significant further enhancement. 

EXAMPLE 86 

Spray compositions were prepared containing metsulfuron-methyl and excipient ingredients. 
Compositions 86-01 to 86-12 were exactly like compositions 81-01 to 81-12 respectively except that a 
10 different active ingredient was used and a range of active ingredient concentrations was selected 
appropriate to the active ingredient being applied. 

Velvetleaf (Abutilon theophrasti, ABUTH), Japanese millet (Echinochloa crus-galii, ECHCF) 
and prickly sida (Sida spinosa, SIDSP) plants were grown and treated by the standard procedures given 
above. Applications of spray compositions were made 14 days after planting ABUTFl, 8 days after 
15 planting ECHCF and 21 days after planting SIDSP! Evaluation of herbicidal inhibition was done 14 days 
after application. 

Standards included technical metsulfuron-methyl and Ally, a commercial formulation of 
metsulfuron from Du Pont. Results, averaged for all replicates of each treatment, are shown in Table 86. 

Table 86 


Spray composition 

Metsulfuron rale 

c 

'/o Inhibition 



g a.i./ha 

ABUTH 

ECHCF 

SIDSP 

Metsulfuron 

0.5 

72 

0 

5 

(technical) 

1 

90 

0 

23 


5 

96 

0 

50 


10 

97 

30 

55 

Ally 

0.5 

75 

0 

5 

(commercial) 

1 

85 

0 

22 


5 

95 

0 

42 


10 

97 

25 

53 

86-01 

0.5 

95 

0 

47 


1 

96 

20 

53 


5 

97 

25 

62 


10 

98 

45 

62 

86-02 

0.5 

87 

0 

40 


1 

90 

10 

55 


5 

95 

10 

58 


10 

96 

40 

63 

86-03 

0.5 

87 

0 

27 


1 

90 

0 

40 


5 

96 

10 

57 


10 

97 

33 

63 
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Spray composition 

Metsulfuron rate 

% Inhibition 


g H. i./ha 

ABUTH 

ECHCF 

SIDSP 

86-04 


90 

0 

33 


1 

95 

10 

50 


D 

98 

I 7 

62 


1 u 

99 

o 
28 

c o 

58 

50-U3 

U.J 

o c 

83 

U 

2 / 


1 

■ v i 

A A 

90 

A 

33 



AC 

93 

. 0 

4 / 


I u 

AC 

1 J 

A 

oU 

oo-Uo 

V.J 

77 

rv 
U 

T A 

30 


1 

OA 

89 

1 A 

4 / 


^; 

96 

1 n 

62 


1 n 

1 u 

AO 

98 

J J 

A 

60-U / 

U.J 

A A 

94 

0 

55 


1 

A*? 

9 / 

1 A 

/; A 
60 


<: 
J 

AO 

98 

4j 

z: A 

60 


in 
1 u 

A"? 

9/ 

53 

65 

AO 

U.J 

93 

0 

55 


1 
i 

96 

5 

c o 

58 


J 

AT 

97 

42 

A 

60 


1 u 

A"? 

9/ 

50 

z: A 

60 


A ^ 

U.J 

93 

0 

55 


1 
1 

A"? 

97 

1 A 

10 

62 


-c 
J 

AO 

98 

53 ^ 

62. 


1 n 
] u 

AO 

98 

63 

z: T 

63 

O/C 1 f\ 

oo- I U 

A < 

U.J 

83 

A 

0 

28 


1 
1 

82 

A 
0 

'5 A 

30 


J 

AC 

93 

1 A 

1 0 

32 


1 n 
J u 

9o 

1 / 

C "7 

J / 

OA 1 1 

U.J 

/J 

A 
U 

C 

23 


1 
1 

OO 

88 

OA 

20 

'"i o 

28 


c 

J 

94 

o c 
23 

33 


1 0 
J u 

9o 

J2 

C T 

■ 3 / 

oo- 1 Z 

A ^ 
U.J 

/J 

A 
U 

JZ 


] 

85 

20 

37 


5 

94 

23 

55 


10 

96 

25 

57 


Results of this test using metsulfuron as the exogenous chemical are summarized asfollows: 

At the low concentration of 0.05% used here, soybean lecithin containing 45% phospholipid (86- 
03) was a slightly more effective excipient than the lecithin-based adjuvant LI-700 (86-06) widely used 
5 in the art in improving perfromance on ABUTH at the lowest exogenous chemical rate tested. 

Butyl stcarate alone at 0.05% (86-05) enhanced effectiveness to a level superior to that obtained 
with the commercial standard. 

The combination of lecithin and butyl stearate (86-02) gave greater enhancement of effectiveness 
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• 1^ than was obtained with either of these two excipient substances alone. 

Fluorad FC-754, either alone (86-04) or in combination with lecithin (86-01) gave high 
effectiveness, superior to that obtained with the commercial standard. 

Oleth-20 at the low concentration of 0.05% (86-09) gave high effectiveness, superior to that 
5 obtained with the commercial standard. Addition of 0.005% butyl slearate (86-07) or 0.01% methyl 
oleate (86-08) did hot provide further enhancement. 

EXAMPLE 87 

Spray compositions were prepared containing imazethapyr and excipient ingredients. 
Compositions 87-01 to 87-12 were exactly like compositions 81-01 to 81-12 respectively except that a 
10 different active ingredient was used and a range of active ingredient concentrations was selected 
appropriate to the active ingredient being applied. 

Velvetleaf (Abutilon theophrasti, ABUTH), Japanese millet (Echinochloa crus-galli, ECHCF) 
and prickly sida (Sida spinosa, SIDSP) plants were grown and treated by the standard procedures given 
above. Applications of spray compositions were made 14 days after planting ABUTH, 14 days after 
15 planting ECHCF and 21 days after planting SIDSP. Evaluation of herbicidal inhibition was done 14 days 
after application. 

Standards included technical imazethapyr and Pursuit, a commercial formulation of imazethapyr 
from American Cyanamid. Results, averaged for all replicates of each treatment, are shown in Table 87. 


Table 87 


Spray composition 

Imazethapyr rate 
g a.i./ha 

% Inhibition 

ABUTH 

ECHCF 

SIDSP 

Imazethapyr 
(technical) 

5 

78 

5 

20 

10 

83 

20 

30 

25 

93 

35 

40 

50 

94 

53 

50 

Pursuit 

(commercial) 

5 

70 

5 

.25 

10 

73 

33 

30 

25 

90 

50 

42 

50 

93 

62 

57 

87-01 

5 

70 

45 

35 

10 

75 

62 

52 

25 

92 

63 

57 

50 

93 

72. 

62 

87-02 

5 

73 

57 

32 

10 

75 

67 

43 

25 

90 

70 

52 

50 

92 

72 

57 

87-03 

5 

70 

42 

27 

10 

78 

42 ^ 

35 

25 

90 

53 

45 

50 

92 

62 

• 52 
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Spray composition 

Imazethapyr rate 

% Inhibition 


g a.i./lia 

ABUTH 

ECHCF 

SIDSP 

87-04 

5 

73 

55 

33 


10 

77 

68 

45 


25 

93 

68 

47 


50 

94 

68 

60 

87-05 

5 

73 

47 

32 


10 

73 

45 

40 


25 

90 

62 

47 


50 

91 

68 

52 

87-06 

5 

78 

72 

30 


10 

83 

70 

35 


25 

93 

77 

62 


50 

94 

78 

58 

87-07 

5 

82 

75 

38 


10 

90 

90 

52 


25 

93 

93 

53 


50 

97 

97 

62 

87-08 

5 

75 

77 

38 


10 

90 

92 

50 . 


25 

95 

93 

57 


50 

97 

99 

63 

87-09 

5 

78 

80 

40 


10 

83 

89 

63 


25 

93 

93 

62 


50 

96 

93 

60 

87-10 

5 

85 

50 

37 


10 

77 

50 

45 


25 

91 

63 

48 


50 

93 

75 

57 

87-1 1 

5 

75 

38 

43 


10 

80 

38 

37 


25 

92 

62 

45 


50 

93 

73 

53 

87-12 

5 

75 

55 

38 


10 

83 

60 

43 


25 

92 

67 

53 


50 

.93 . 

77 

55 


Results of this test using imazethapyr as the exogenous chemical are summarized as follows: 
At the low concentration of 0.05% used here, soybean lecithin containing 45% phospholipid (87- 

03) was a less effective excipient than the lecithin-based adjuvant Li-700 (87-06). 

Butyl stcaratc alone at 0.05% (87-05) significantly enhanced effectiveness on ECHCF and 

slightly on SIDSP. 

The combination of lecithin and butyl stearate (87-02) gave enhancement of effectiveness on 
ECHCF greater than that obtained with either of these two excipient substances alone. 
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Fluorad FC-754 (87-04) gave effectiveness on ECHCF superior to that obtained with the 
commercial standard. The combination of Fluorad FC-754 and lecithin (87-01) provided slight further 
enhancement of effectiveness on SIDSP. 

Oieth-20 at the low concentration of 0.05% (87-09) gave extremely high effectiveness, greatly 
5 superior to that obtained with the commercial standard, especially on ECHCF. Addition of 0.005% butyl 
stearate (87-07) further enhanced performance of low exogenous chemical rates on ABUTH more 
effectively than addition of 0.01% methyl oleate (87-08). 

EXAMPLE 88 

Spray compositions were prepared containing fluazifop-p-butyl salt and excipient ingredients. 
10 Compositions 88-01 to 88-12 were exactly like compositions 81-01 to 81-12 respectively except that a 
different active ingredient was used and a range of active ingredient concentrations was selected 
appropriate to the active ingredient being applied. 

Velvetleaf (Abutilon theophrasti, ABUTH), Japanese millet (Echinochloa crus-galli, ECHCF) 
and broadleaf signalgrass (Brachiaria platyphylla, BRAPP) plants were grown and treated by the 
\5 standard procedures given above. Applications of spray compositions were made 1 5 days after planting 
ABUTH, 1 5 days after planting ECHCF and 1 6 days after planting BRAPP. Evaluation of herbicidal 
inhibition was done 10 days after application. 

Standards included technical fluazifop-p-butyl and Fusilade 5, a commercial formulation of 
fluazifop-p-butyl from Zeneca. Results, averaged for all replicates of each treatment, are shown in Table 
20 88, 

Table 88 


Spray composition 

Fluazifop-p rate 

% Inhibition 


g a.i./ha 

ABUTH 

ECHCF 

BRAPP 

Fluazifop-p-butyl 

2 

0 

0 

20 

(technical) 

5 . 

0 

3 

35 


15 

5 

45 

65 


30 

5 

57 . 

78 

Fusilade 5 

2 

0 

0 

27 • 

(commercial) 

5 

0 

27 

33 


15 

5 

52 

78 


30 

7 

75 

85 

88-01 

2 

0 

0 

20 


5 

2 

27 

30 


15 

5 

58 

78 


30 

10 

87 

83 

88-02 

2 

0 

7 

25 


5 

0 

35 

30 


15 

2 

58 

75 


30 

8 

78 

.75 
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Spray composition 

Fluazifop-p rate 

% Inhibition 


g a.i./ha 

ABUTH 

ECHCF 

BRAPP 

88-03 

2 

0 

0 

18 


5 

0 

8 

27 


15 

0 

45 

75 


30 

0 

55 

75 

88-04 

2 

0 

20 

32 


5 

2 

42 

25 


15 

• . 2 - 

55 ■ ■ • 

72 ■ 


30 

5 

80 

78 

88-05 

2 

0 

13 

32 


5 

2 

42 

32 


15 

2 

55 

72 


30 

7 

58 

73 

88-06 

2 

2 

17 

23 


5 

0 

20 

25 


15 

0 

50 

75 


30 

0 . 

73 

77 

88-07 

2 

0 

50 

40 


5 

0 

52 

60 


15 

0 

67 

80 


30 

0 

92 

85 

88-08 

2 

0 

43 

35 


5 

0 

55 

37 


15 

7 

88 

82 


30 

3 

96 

85 

88-09 

2 

0 

47 

18 


5 

0 

50 

35 


15 

0 

80 

80 


30 

3 

93 

85 

88-10 

2 

0 

23 

10 


5 

0 

37 

42 


15 

5 

55 

75 ■ 


30 

10 

58 

80 

88-1 1 

2 

0 

7 

10 


5 

0 

30 

28 


15 

0 

50 

62 


30 

12 

53 

68 

88-12 

2 

0 

5 

20 


5 

0 

7 

35 


15 

5 

48 

68 


30 

12 

60 

77 


Results of this test using fluazifop-p-butyl as the exogenous chemical are summarized as 

follows: 

At the low concentration of 0.05% used here, soybean lecithin containing 45% phospholipid (88- 
03) was a less effective excipient on ECHCF than the lecithin-based adjuvant Ll-700 (88-06). 
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Butyl stearate aione at 0.05% (88-05) and in combination with lecithin (88-02) enhanced 
effectiveness, especially on ECHCF. 

Fluorad FC-754, either alone (88-04) or in combination with lecithin (88-01 ) gave effectiveness 
equal or superior to that obtained with the commercial standard. 
5 Oleth-20 at the low concentration of 0.05% (88-09) gave extremely high effectiveness on 

ECHCF, superior to that obtained with the commercial standard. Addition of 0.005% butyl stearate (88- 
07) or 0.0 1 % methyl oleate (88-08) did not provide significant further enhancement. 

EXAMPLE 89 

Spray compositions were prepared containing alachlor and excipient ingredients. Compositions 
10 89-01 to 89-12 were exactly like compositions 81-01 to 81-12 respectively except that a different active 
ingredient was used and a range of active ingredient concentrations was selected appropriate to the active 
ingredient being applied. 

Veivelleaf (Abutilon theophrasti, ABUTH), Japanese millet (Echinochloa crus-galli, ECHCF) 
and prickly sida (Sida spinosa, SIDSP) plants were grown and treated by the standard procedures given 
15 above. Applications of spray compositions were made 14 days after planting ABUTH, 8 days after 

planting ECHCF and 14 days after planting SIDSP. Evaluation of herbicidal inhibition was done 9 days 
after application. 

Standards included technical alachlor and Lasso, a commercial formulation of alachlor from 
Monsanto Company. Results, averaged for all replicates of each treatiT»ent, are shown in Table 89. 
20 Table 89 


Spray composition 

Alachlor rate 

c 

/o Inhibition 



g a.i./ha 

ABUTH 

ECHCF 

SIDSP 

Alachlor 

500 

0 

0 

0 

(technical) 

1000 

0 

0 

0 


2000 

0 

0 

0 


4000 

0 

0 

0 

Lasso 

500 

0 

0 

0 

(commercial) 

1000 

0 

5 

13 


2000 

0 

30 

17 


4000 

15 

43 

65 

89-01 

500 

0 

0 

0 


1000 

0 

0 

0 


2000 

0 

0 

0 


4000 

10 

0 

7 

89-02 

500 

0 

0 

0 


1000 

0 

0 

0 


2000 

0 

22 

7 


4000 

12 

47 

12 

89-03 

500 

0 

0 

0 


1000 

0 

0 

0 


2000 

0 

0 

0 


4000 

10 

0 

0 
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Spray composition 

Alaclilor rate 

% Inhibition 


ga.i./ha 

ABUTH 

ECHCF 

SIDSF' 

89-04 

500 

0 

0 

0 


1000 

0 

0 

0 


2000 

0 

0 

0 


4000 

5 

0 

1 5 

89-05 

500 

0 

0 

0 


1 000 

0 

0 

0 


2000 

0 

0 

. 0 - 


4000 

3 

0 

5 

89-06 

500 

0 

0 

0 


1 r\f\r\ 

1000 

0 

0 

0 


2000 

0 

13 

7 


4000 

0 

37 

12 

89-07 

500 

0 

0 

0 


1 000 

0 

8 

0 


2000 

0 

28 

15 


4000 

12 

50 

20 

89-08 

500 

0 

0 

0 


1000 

0 

8 

0 


2000 

0 

8 

0 


4000 

5 

20 

5 

89-09 

500 

0 

0 

0 


1000 

0 

0 

0 


2000 

0 

3 

0 


4000 

12 

42 

. 32 

89-10 

500 

0 

0 

0 


1 000 

0 

0 

0 


2000 

0 

0 

0 


A f\f\r\ 

4000 

0 

0 

0 

89- 1 1 

500 

0 

0 

0 


1 000 

0 

0 

0 


^ f\r\f\ 

2000 

0 

0 

0 


4000 

0 

0 

0 

89-12 

500 

0 

u 

0 



0 

0 

0 


2000 

0 

0 

0 


4000 

0 

0 

0 


None of the compositions tested enhanced post-emergence foliar-applied herbicidal effectiveness 
of alachlor in this test. Alachlor is not known as a foliar-applied herbicide. 

EXAMPLE 90 

5 Spray compositions were prepared containing glufosinate ammonium salt and excipient 

ingredients. Compositions 90-01 to 90-12 were exactly like compositions 81-01 to 81-12 respectively 
except that a different active ingredient was used and a range of active ingredient concentrations was 
selected appropriate to the active ingredient being applied. 
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Velvctlcaf (Abutiion theophrasti, ABUTH), Japanese millet (Echinochloa cnis-galli, ECHCF) 
and prickly sida (Sida spinosa, SI DSP) plants were grown and treated by the standard procedures given 
above. Applications of spray compositions were made 14 days after planting ABIJTH, 10 days after 
planting ECHCF and 1 7 days after planting SIDSP. Evaluation of herbicidal inhibition was done 11 days 
after application- 
Standards included technical glufosinate ammonium and Liberty, a commercial formulation of 
glufosinate from AgrEvo. Results, averaged for all replicates of each treatment, are shown in Table 90. 

Table 90 


Spray composition 

Glufosinate rate 
g a.i./ha 

% Inhibition 

ABUTH 

ECHCF 

SIDSP 

Glufosinate 
(technical) 

50 

0 

0 

5 

100 

47 

0 

to 

300 ■ 

90 

23 

96 

600 

98 

43 

94 

Liberty 

(commercial) 

50 

77 

70 

20 

100 

88 

96 

93 

300 

98 

100 

97 

600 

99 

100 

99 

90-01 

50 

77 

33 

70 

100 

95 

58 

93 

300 

98 

95 

97 

600 

99 

99 

98 

90-02 

50 

33 

30 

50 

100 

63 

32 

93 

300 

96 

52 

90 

600 

98 

96 

97 

90-03 

50 

15 

30 

38 

100 

50 

33 

87 

300 

92 

40 

94 

600 

98 

70 

98 

90-04 

50 

92 

47 

50 

100 

90 

53 

85 

300 

98 

98 

96 

600 

98 

99 

98 

90-05 

50 

35 

20 

20 

100 

37 

30 

20 

300 

97 

45 

78 

600 

91 

53 

92 

90-06 

50 

10 

0 

20 

100 

20 

3 

20 

300 

89 

47 

82 

600 

91 

94 

89 

90-07 

50 

50 

35 

70 

100 

73 

52 

80 

300 

95 

87 

98 

600 

98 

98 

97 
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Spray composition 

Glufbsiiiate rate 
g a.i./ha 

% InhibitiGii 

ABUTH 

ECHCF 

SIDSP 

90-08 

50 

48 

30 

88 

100 

83 

50 

93 

300 

98 

97 

96 

600 

98 

99 

96 

90-09 

50. 

58 

35 

92 

1 00 

91 

62 

93 

300 

98 

96 

- 97 

600 

98 

99 

96 

90-10 

50 

30 

30 

0 

100 

43 

35 

10 

300 

96 

43 

92 

600 

95 

70 

91 

90-1 1 

50 

33 

35 

0 

100 

53 

35 

7 

300 

96 

43 

89 

600 

97 

88 

93 

90-12 

50 

37' 

5 

5 

100 

37 

20 

10 

300 

95 

40 

88 

600 

97 

85 

93 


Results of this test using glufosinate as the exogenous chemical are summarized as follows: 
At the low concentration of 0.05% used here, soybean lecithin containing 45% phospholipid (90- 
03) was a much more effective excipient than the lecithin-based adjuvant LI-700 (90-06) widely used in 
5 the art. 

Butyl stearate alone at 0.05% (90-05) enhanced effectiveness on ECHCF. 

The combination of lecithin and butyl stearate (90-02) gave greater enhancement of effectiveness 
than either of these two excipient substances alone. 

Fluorad FC-754, either alone (90-04) or in combination with lecithin (90-01) gave extremely 
10 high effectiveness, similar to that obtained with the commercial standard. 

Oleth-20 at the low concentration of 0.05% (90-09) gave extremely high effectiveness, superior 
on SIDSP to that obtained with the commercial standard. Addition of 0.005% butyl stearate (90-07) or 
0.01% methyl oleate (90-08) did not provide further enhancement. 

EXAMPLE 91 

15 Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 

ingredients as shown in Table 9 1 a. Concentrate compositions 9 1 -0 1 to 9 1 - 1 2 are aqueous solution 
concentrates containing colloidal particulates and were prepared by process (ix). Concentrate 
compositions 91-13 to 91-18 contained colloidal particulates but no surfactant. 

The colloidal particulates of this example were in general too large to confer good storage 

20 stability to the compositions tested. 
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Gonceiitralc 
L-iJiiipub 1 ilun 

vJ ly pi lUSaLC 
tr /I 

% w/w 

1 y pc o i 

Ci try apt ^1 n t 

J ypc vji 

C 1 1 ir" 51 

J> 1 J ICCI 

Surfactant 

Silica 

V 1 -U 1 



A 0 

0.8 


oiucni y 

o 1 no 

^oo 

3.0 

A Q 

0.8 


^ 1 tSf>T*n ♦ 0 0 
oip(^ril<lL jLdL 

Q 1 (M. 

/IRK 

1 n 

A 0 

O.o 


^ t r^/r* 1-11 o + O 

oipernaL z.^^ 

y I -vh 

'4oo 

J.u 

AO 

O.o 


olUL^lIL y 

0 1 

V 1 -U J 

Hon 

J.U 

A O 

o.o 


^inf^rfxat 00- 

oipcriidL Z,Z 

O 1 HA 

ASiSl 
^400 

J.U 

A O 

0.8 

oif>th on 

^ir^/^t*noi OO^ 

oiperiidi zzo 

Q 1 f\l 

y 1 -w / 


3.0 

1 .J 

ct^^Qr^^tii on 

blCdl CLIl-ZU 

oiucni y 

Q 1 nft 
y 1 -uo 


3.0 

1 .D 


^ I f^*^ fn 00 
OipcmdL 



3.0 

1 .5 


^ 1 o 4" OOW 

oipernai zzo 

o 1 in 


3.0 

1 .J 

rvif^th on 

oiueni y 

oil! 


T A 

3.0 

1 c 

1 .5 

nif^th on 

oipernai zz 

V J - I z 


O A 

3.0 

1 .3 

rvi(3th on 

oiperndt zzo 

01 11 



U.o 

none 

oiueni V 


488 


1.5 

none 

Si 06* mat '7'^ 

91-15 

488 


0.8 

none 

Sipernat 22S 

91-16 

488 


1.5 

none 

Sicient9 

91-17 

488 


0.8 

none 

Sipernat 22 

91-18 

488 


1.5 

none 

Sipernat 22S 


Velvetleaf (Abutiion theophrasli, ABUTH) and Japanese miilet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
5 compositions were made 21 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 14 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 91b. 

Table 91b 


Concentrate composition 

Giyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

100 

■ 3 , 

37 

200 

10 

57 

300 

43 

87 

400 

57 

88 

Formulation J 

100 

33 

80 

200 

72 

98 

300 

96 

99 

400 

97 

99 

91-01 

100 

47 

89 

200 

78 

97 

300 

87 

99 

400 

98 

99 

91-02 

100 

37 

83 

200 

70 

99 

300 

90 

99 

400 

95 

100 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

91-03 

100 

40 

89 

200 

70 

99 

300 

90 

100 

400 

95 

100 

91-04 

100 

37 

94 

200 

58 

98 

300 

87 

99 

400 

95 

100 

91-05 

100 

30 

60 

200 

73 

95 

300 

85 

99 

400 

97 

99 

91-06 

100 

33 

67 

200 

70 

97. 

300 

78 

99 

400 

92 

100 

91-07 

100 

32 

81 

200 

60 

99 

300 

83 

98 

400 

88 

100 

91-08 

100 

40 

63 

200 

65 

93 

300 

90 

99 

400 

90 

100 

91-09 

100 

43 

70 

200 

55 ■ 

98 

300 

88 

99 

400 

94 

100 

91-10 

100 

33 

91 

200 

70 

99 

300 

83 

99 

400 

94 

99 

91-11 

100 

20 

63 

200 

70 

97 

300 

92 

100 

400 

94 

100 

91-12 

100 

48 

67 

200 

70 

93 

300 

88 

98 

400 

94 

100 

91-13 

100 

20 

50 

200 

60 

83 

300 

83 

97 

400 

94 

99 

91-14 

100 

43 

43 

200 

67 

88 

300 

83 

97 

400 

91 

99 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

91-15 

100 

30 

50 

200 

67 

73 

300 

77 

96 

400 

97 

96 

91-16 

100 

43 

43 

200 

75 

79 

300 

87 

94 

400 

87 

91 

91-17 

100 

40 

27 

200 

68 

53 

300 

87 

92 

400 

93 

98 

91-18 

100 

47 

10 

200 

75 

37 

300 

83 

63 

400 

92 

88 


Many of the high-load (488 g a.e./I) glyphosate formulations of this Example exhibited 
herbicidal effectiveness equal to or greater than that obtained with commercial standard Formulation J, in 
spite of containing only 3% alkylether surfactant, 

EXAMPLE 92 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 92a. Concentrate compositions 92-01 to 92-12 and 92-14 to 92-16 are oil- 
in-water emulsions and were prepared by process (vii). Concentrate composition 92-13 is an aqueous 
solution concentrate and was prepared by process (viii). 


Table 92a 


Concentrate 
composition 

Glyphosate 
g a.e./I 

% w/w 

Type of 
oil 

Type of 
surfactant 

Oil 

Surfactant 

92-01 

163 

0.5 

5.0 

butyl stearate 

steareth-30 

92-02 

163 

0.5 

5.0 

methyl stearate 

stearetH-30 

92-03 

163 

0.5 

5.0 

butyl stearate 

Neodol 45-13 

92-04 

163 

0.5 

5.0 

methyl stearate 

Neodol 45-13 

92-05 

163 

0.5 

5.0 

but>'l stearate 

ceteareth- 1 5 

92-06 

163 

0.5 

5.0 

methyl stearate 

ceteareth- 1 5 

92-07 

163 

0.5 

5.0 

butyl stearate 

laureth-23 

92-08 

163 

0.5 

5.0 

butyl stearate 

oleth-20 

92-09 

163 

0.5 

5.0 

butyl stearate 

steareth-20 

92-10 

163 

0.5 

5.0 

butyl stearate 

ceteareth- 2 7 

92-11 

163 

0.3 

5.0 

butyl stearate 

ceteareth-27 

92-12 

163 

0.3 

2.5 

butyl stearate 

ceteareth-27 

92-13 

163 


5.0 

none 

ceteareth-27 

92-14 

163 

0.5 

5.0 

methyl stearate 

ceteareth-27 

92-15 

163 

0.5 

5.0 

methyl stearate 

steareth-20 

92-16 

163 

0.5 

5.0 

methyl stearate 

oleth-20 
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Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 20 days after planting ABUTH and ECHCF, and evaluation of herbicidai 
inhibition was done 1 6 days after application. 

Formulations B, C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 92b. - - ^ - ' 

Table 92b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

100 

45 

57 

200 

35 

53 

300 

50 

57 

400 

38 

33 

Formulation C 

100 

70 

98 

200 

90 

99 

300 

97 

100 

400 

100 

100 

Formulation J 

. 100 

. 72 - 

88 

200 

93 

99 

300 

■ 97. ' 

99 

400 

98 

99 

92-0 1 

1 00 

83 , 

97 

200 

• 97 ■ 

100 

300 

99 

100 

400 

100 

100 

92-02 

100 

.80 . 

99 

200 

96 

100 

300 

99 

100 

400 

99 

100 

92-03 

.100 ■. 

73 . 

98 

200 . 

92 

100 

300 

98 

99 

400 

99 

100 , 

92-04 

100 

73 

98 

200 

87,. 

99 

300 

97 

99 

400 

99 

100 

92-05 

100 

80 

98 

200 

87 

100 

300 

98 

100 

400 

100 

100 

92-06 

100 

78 

97 

200 

95 

98 

300 

98 

100 . 

400 

• 99 

100 
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Concentrate composition 

Glypliosate rate 

% Inhibition 


ga.e./ha 

ABUTH 

ECHCF 

92-07 

100 

78 

98 


200 

88 

100 


300 

96 

100 


400 

98 

100 

92-08 

100 

75 

98 


200 

93 

99 


300 

97 

99 - 


400 

100 

99 

92-09 

100 

83 

93 


200 

95 

100 


300 

98 

100 


400 

100 

100 

92-10 

100 

80 ' 

97 


200 

95 

98 


300 

98 

99 


400 

100 

100 

92- 1 1 

100 

80 

97 


200 

93 

99 


300 

98 

100 


400 

100 

99 

92-12 

100 

77 

93 


200 

88 

100 


300 

99 

100 


400 

99 

100 

92-13 

100 

80 

■ 73 


200 

95 

95 


300 

99 

100 


400 

100 

100 

92-14 

100 

77 

94 


200 

92 

99 


300 

98 

100 


400 

100 

99 

92-15 

100 

78 

92 


200 

94 

99 


300 

98 

100 


400 

99 

100 

92-16 

100 

77 

93 


200 

90 

98 


300 

98 

99 


400 

99 

100 


Extremely high herbicidal effectiveness was provided by ceteareth-27 (composition 92-13); this 
was further enhanced by addition of a small amount of butyl stearate (92-10, 92-1 1) or methyl stearate 
(92-14). Compositions performing better than commercial standard Formulations C and J, at least on 
5 ABUTH, included those containing steareth-30, steareth-20 or cetearelh-27; in this test oleth-20 was not 
quite as effective as these saturated alkylethers. 
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EXAMPLE 93 

Aqueous concentrate compositions were prepared containing glyphosate I PA salt and excipient 
ingredients as shown in Table 93a. All are oil-in-waler emulsions and were prepared by process (vii). 
Lecithin (45% phospholipid, Avanti) was^first dispersed in water using sonication. 

Table 93a 


Concentrate 

Glyphosate 

%w/w 

composition 

g a.e./l 

Lecithin 

Butyl 

Ethoniecn 

Ceteareth- " 

Ceteareth- 




stcarate 

T/25 

20 

27 

93-01 

220 

0.75 

0.75 

1.5 



93-02 

220 

0.75 

0.75 

1.5 



93-03 

220 

0.75 

0.75 

3.0 



93-04 

220 

0.75 

7.50 

1.5 



93-05 

220 

0.75 

7.50 

3.0 



93-06 

220 

• 3.75 

3.75 

3.0 



93-07 

220 

1.50 

1.50 

3.0 



93-08. 

220 

1.50 

1.50 

1.5 



93-09 

220 • 

3.75 

3.75 

1.5 

1.5 


93-10 

220 

1.50 

1.50 

1.5 

1.5 


93-1 1 

220 

3.75 

7.50 

1.5 

1.5 


93-12 

220 

3.75 

1.50 

1.5 

1.5 


93-13 

220 

0.75 

3.75 

1.5 


1.5 

93-14 

220 

0.75 

7.50 

1.5 


1.5 

93-15 

220 

0.75 

3.75 

3.0 


3.0 

93-16 

220 

0.75 

7.50 

3.0 


3.0 

93-17 

220 


7.50 

3.0 



93-18 

220 

0.75 

7.50 



3.0 


Velvelleaf (Abutilon iheophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 23 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
10 inhibition was done 18 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 93b. 

Table 93b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

100 

12 

62 

200 

5 

55 

300 

23 

63 

400 

43 

78 

Formulation J 

100 

27 

82 

200 

62 

98 

300 

88 

95 

400 

96 

99 
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Concentrate composition 

Glypliosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

93-01 

100 

13 

79 

200 

68 

95 

300 

82 

99 

400 

95 

91 

93-02 

100 

27 

82 

200 

60 

" ■ ■ 97 

• 300 

" 81 ■ 

- 95 - 

400 

87 

99 

93-03 

100 

37 

77 

200 

62 

96 

300 

78 

98 

400 

89 

90 

93-04 

100 

37 

84 

200 

57 

95 

300 

84 

99 

400 

89 

100 

93-05 

100 

33 

77 

200 

65 

100 

300 

78 

97 

400 

88 

97 

93-06 

100 

43 

78 

200 

62 

95 

300 

87 

97 

400 

95 

96 

93-07 

100 

48 

78 

200 

80 

91 

300 

90 

99. 

400 

76 

93 

93-08 

100 

48 

83 

200 

67 

89 ■ 

300 

86 

96 

400 

93 

97 

93-09 

100 

62 

84 

200 

82 

98 

300 

85 

99 

400 

91 

97 

93-10 

100 

63 

80 

200 

. 75 

96 

300 

85 

99 

400 

99 

99 

93-11 

100 

42 

75 

200 

78 

98 

300 

92 

, 99 

400 

93 

100 

93-12 

100 

52 

80 

200 

73 

93 

300 

86 

99 

400 

97 

97 
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Concentrate composition 

Glyphosate rate 
g a.eVha 

% Inhibition 

ABUTH 

ECHCF 

93-13 

100 

55 

83 

200 

75 

97 

300 

97 

99 

400 

92 

99 

93-14 

100 

52 

87 

200 

73 

95 

300 

91 

97 

400 

87 

98 

93-15 

100 

57 

83 

200 

92 

96 

300 

98 

100 

400 

100 

98 

93-16 

100 

79 

88 

200 

87 

97 

300 

99 

99 

400 

97 

94 

93-17 

100 

58 

83 

200 

47 

94 

300 

88 

98 

400 

91 

93 

93-18 

100 

58 

87 

200 

75 ■ 

91 

300 

83 

99 

400 

91 

98 


Outstanding herbicidal effectiveness was provided by composition 93-18, containing lecithin, 
ceteareth-27 and butyl stearate. Addition of 3% Ethomeen T/25 (93-16) further enhanced effectiveness. 
Slightly reduced effectiveness at the lowest glyphosate rate was observed on ABUTH when the butyl 
5 stearate concentration was cut in half (93-15). 

EXAMPLE 94 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 94a. Concentrate compositions 94-01 to 94-04, 94-06, 94-08, 94-10 and 
94-1 8 are oil-in-water emulsions and were prepared by process (vii). Concentrate compositions 94-05, 
10 94-07 and 94-09 are aqueous solution concentrates and were prepared by process (viii). Concentrate 
compositions 94-1 1 to 94-17 contain colloidal particulates and were prepared by process (ix). 

The compositions of this example all showed acceptable storage stability. The compositions 
shown as containing colloidal particulate were not storage-stable unless the colloidal paniculate was 
included as shown. 
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Table 94a 


Concentrate 
composition 

Glyphosate 
g a.e./l 

% w/w 

Type of 
surfactant 

DUtyi. 
sicaraie 

Surfactant 

Aerosil JoU 

OA n 1 

I DJ 

U._> 

K A 


SlCdl CUI-ZU 

OA CM 

t 

I DJ 

A 

U._> 

< A 


ccLcdrcin-z / 

Qzl (M. 

1 AT 

A <: 
V.J 

^ A 

OA) 


oicin-zv^ 

OA HA 

I AT 
1 O J 

A 

< A 


r'f^tp»t\-\ 90 
CCICU l-ZU 


1 AT 


C A 
J. (J 


CCLtlil-ZU 

OA HA 


A < 

C A 


iNCOUOl n J- i J 

OA fil 

1 AT 
I OJ 


j.U 



OA 08 

1 AT 

U.J 

< A 


CClCarCLil- 1 J 

OA no 

1 AT 


C A 


cciearein- i 3 

OA 1 n 

1 AT 
I OJ 

A C 

J.U 


siearein- ju 

Q/l 1 1 

T AH 

1 A 
1 .0 

1 0.0 

1 .2 J 

ceicin-zu 

Qzt 1 1 

\fH- \ Z 


1 A 
1 .0 

1 A A 

I .ZJ 

JNeOQOI ^ J- I J 

Q/l I 1 

T AH 

t .u 

I n A 

1 ,ZJ 

cciearein- 1 3 


360 

1.0 

10.0 

1.25 • 

ctparptli-TO 

94-15 

360 

1.0 

10.0 

r.25 

steareth-20 

94-16 

360 

1.0 

10.0 

1.25 

oleth-20 

94-17 

360 

l.O 

10.0 

1.25 

ceteareth-27 

94-18 

163 

0.5 

5.0 


laureth-23 


Veivetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
5 compositions were made 22 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 1 8 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 94b. 

Table 94b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

100 

0 

30 

200 

2 

60 

300 

17 

75 

400 

50 

73 

Formulation J 

100 

20 

63 

200 

42 

98 

300 

75 

100 

400 

83 

98 

94-01 

100 

27 

57 

200 

67 

98 

300 

80 

99 

400 

87 

98 
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Concentrate composition 

Glyphosaie rate 

% inhibition 


g a.e./ha 

ABUTH 

ECHCF 

94-02 

100 

27 

63 


200 

53 

87 


300 

77 

99 


400 

87 

99 

94-03 

100 

12 

50 


200 

53 

99 

■ ^ . . - 

300 

65 

100 


400 

83 

99 

94-04 

100 

20 

63 


200 

50 

98 


300 

73 

98 


400 

87 

98 

94-05 

100 

18 

70 


200 

57 

93 


300 

80 

99 


400 

83 

99 

94-06 

100 

17 

63 


200 

35 

95 


300 

60 

100 


400 

75 

100 

94-07 

100 

3 

43 


200 

43 

95 


300 

62 

100 


400 

68 

96 

94-08 

100 

20 

43 


200 

43 

88 


300 

75 

99 


400 

80 

97 

94-09 

100 

37 

57 


200 

55 

93 


300 

83 

100 


400 

83 

99 

94-10 

100 

37 

50 


200 

60 

96 


300 

83 

99 


400 

88 

99 

94-11 

100 

8 

37 


200 

37 

93 


300 

68 

99 


400 

70 

97 

94-12 

100 

13 

43 


200 

40 

91 


300 

67 

100 


400 

77 

96 

94-13 

100 

25 

40 


200 

40 

80 


300 

62 

97 


400 

78 

98 
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Concentrate composition 

Glyphosate rale 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

94-14 

too 

23 

33 

200 

37 

86 

300 

75 

99 

400 

78 

94 

94-15 

100 

23 

30 

200 

43 

78 

300 ■ 

53 

■ 93 

400 

78 

98 

94-16 

100 

23 

37 

200 

37 

95 

300 

63 

97 

400 

78 

95 

94-18 

100 

18 

50 

200 

45 

88 

300 

75 

69 

400 

73 

93 

94-19 

100 

missing 

missing 

200 

missing 

missing 

300 

missing 

missing 

400 

missing 

missing 


Compositions exhibiting herbicidal effectiveness greater than that provided by commercial 
standard Formulation J included 94-01 (steareth-20 plus butyl stearate), 94-09 (ceteareth-I 5) and 94-10 
{steareth-20 plus but^l stearate). 

EXAMPLE 95 

Aqueous concentrate compositions were prepared containing glyphosate I PA salt and excipient 
ingredients as shown in Table 95a. All are oil-in-water emulsions and were prepared by process (vii). 

Table 95a 


Concentrate 
composition 

Glypiiosate 
g a.e./l 

% w/w 

Type of 
surfactant 

Butyl 
stearate 

Surfactant 

95-01 

163 

1.00 

10.0 

laureth-23 

95-02 

163 

0.50 

5.0 

lauretli-23 

95-03 

163 

0.25 

2.5 

laureth-23 

95-04 

163 

• 1 .00 

10.0 

Neodol 1-9 

95-05 

163 

0.50 

5.0 

Neodoi 1-9 

95-06 

163 

0.25 

2.5 

Neodol 1-9 

95-07 

163 

1.00 

10.0 

steareth-lO 

95-08 

163 

0.50 

5.0 

steareth- 1 0 

95-09 

163 

0.25 

2.5 

stearetli- 1 0 

95-10 

163 

0.50 

5.0 

stearetli-20 

95-11 

163 

0.25 

2.5 

sieareth-20 

95-12 

163 

0.25 

1.0 

steareth-20 

95-13 

163 

0.50 

5.0 

oleth-20 

95-14 

163 

0.25 

2.5 

oleth-20 
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Concentrate 
composition 

Glypliosate 
g a.e./l 

% w/w 

l ype of 
surfactant 

Butyl 
stearale 

Surfactant 

95-15 

163 

0.25 

1.0 

oleih-20 

95-16 

163 

0.50 

5.0 

ceteareth-27 

95-17 

163 

0.25 

2.5 

ceteareth-27 

95-18 

163 

0.25 

1.0 

cetearelh-27 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese miliet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 21 days after planting ABUTH and ECHCF, and evaluation of herbicidai 
5 inhibition was done 20 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 95b. 

Table 95b 


Concemrate composition 

Glypliosate rale 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

100 

0 

42 

200 

0 

43 

300 

23 

50 

400 

0 

28 

Formulation J 

100 

0 

73 

200 

57 

85 

300 

68 

93 

400 

87 

94 

95-01 

100 

18 

75 

200 

58 

92 

300 

85 . 

90 

400 

94 

95 

95-02 

100 

3 

77 . 

200 

47 

90 

300 

65 

89 

400 

87 

95 

95-03 

100 

13 

80 

200 

53 

88 . 

300 

72 

98 

400 

82 

99 

95-04 

100 

0 

0 

200 

53 

88 

300 

67 

95 

400 

83 

95 

95-05 

100 

2 

60 

200 

50 

83 

300 

70 

93 

400 

85 

92 
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Concentrate composition 

Givphosate rate 

% Inhibition 


g a.e./ha 



95-06 

100 

A 

^7 ■ 


200 


o J> 


300 


OA 


400 

11 

08 

95-07 

100 

o 

70 

/ \j 


200 

yj o 



300 

91 



400 

95 

1 00 

95-08 

100 

10 

6S 
t) J 


200 

(si 

00 


300 

7S 

00 


400 

9^ 

J uu 

95-09 

100 


Jin 


200 

D z. 

Oft 


300 


1 uu 


400 

oo 

OR 

95-10 

100 

0 



200 




300 

J o 

Ozl 


400 

/ J 

\ UU 

95-1 1 

100 

<; 
_> 

O J 


200 

SO 

OQ 


300 


Q7 


400 

o / 

00 

95-12 

100 

10 

1 o 


200 

60 

OA 


300 

11 

1 no 

1 uu 


400 

1 00 

I \J\J 

1 no 

1 uu 

95-13 

100 

20 

8S 


200 

67 

1 00 


300 

91 

100 

I \J\J 


400 

96 

08 

95-14 

100 


68 

Oo 


200 

62 

89 


300 

80 

1 no 

J uu 


400 

99 


95-15 

100 

5 

S7 


200 

55 

91 


300 

89 

9S 


400 

90 

98 

95-16 

100 

30 

68 


200 

68 

Q4 


300 


08 


400 

100 

100 

95-17 

100 

43 

68 


200 

62 

99 


300 

78 

100 


400 

100 

99 
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Concentrate composition 

Glyphosate rale 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

95-18 

100 

25 

52 

200 

53 

84 

300 

85 

94 

400 

98 

95 


Compositions having a 1:3 or lower weight/ weight ratio of surfactant to glyphosate a.e., yet 
outperforming commercial standard Formulation J at least on ABUTH in this test, included those 
containing just 1% alkylether surfactant (ratio about 1:15) together with 0.25% butyl stearate, where the 
alkylether surfactant was steareth-20 (95- 1 2), oleth-20 (95- 1 5) or ceteareth-27 (95- 1 8). 

EXAMPLE 96 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 96a. All are aqueous solution concentrates containing colloidal 
particulates and were prepared by process (ix). 

The compositions of this example all showed acceptable storage stability. The compositions 
shown as containing colloidal particulate were not storage-stable unless the colloidal particulate was 
included as shown. 


Table 96a 


Cone. 

Glyphosate 

% w/w 

Type of 

Type of 

Other 

comp. 

g a.e./l 

Surfactant 

Aerosil 

Other 

surfactant 

Aerosil 

component 

96-01 

488 

3.0 

1.5 


steareth-20 

MOX-80/380(1:2) 


96-02 

488 

4.5 

1.5 


steareth-20 

380 


96-03 

488 

4.5 

1.5 


steareth-20 

MOX-80/380(]:2) 


96-04 

488 

4.5 

1.5 


stearetli-20 

MOX-80/MOX-170 (1:2) 


96-05 

488 

6.0 

1.5 

4.12 

steareth-20 

380 

glycerin 

96-06 

488 

3.0 

1.5 


steareth-20 

380 


96-07 

488 

3.0 

1.5 

7.12 

oleth-20 

380 

propylene glycol 

96-08 

488 

3.0 

1.5 


• oleth-20 

MOX-80/380 ( 1 -.2) 


96-09 

488 

4.5 

1.5 


oleth-20 

380 


96-10 

488 

4.5 

1.5 


oleth-20 

MOX-80/380 (1:2) 



Veivetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 21 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 20 days after application. 

Fonnulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 96b. 
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Concentrate composition 

Glyphosale rate 

% Inhibition 


g a.e./ha 

ABUTH 

ECHCF 

Formulation B 

100 

0 

25 


200 

35 

27 


300 

48 

28 


400 

47 

48 

— _ : _ 

Formiilalion J . 

1 00 

50 

- 75- 


200 

80 

90 


300 

97 

96 


400 

99 

98 

yo-u J 

100 

53 

33 


200 

83 

52 


300 

98 

72 


400 

98 

79. 


100 

43 

27 


200 

80 

57 


300 

87 

73 


400 

96 

78 


100 

48 

30 


200 

81 

70 


300 

98 

78 


400 

63 

57 

VO-U4 

100 

45 

32 


200 

87 

75 


300 

97 

73 


400 

98 

83 


100 

38 

27 


200 

37 

23 


300 

45 

32 


400 

35 

18 

yo-uo 

1 00 

42 

40 


200 

78 

52 


300 

91 

72 


400 

96 

80 

QA n? 
yo-u/ 

1 00 

37 

43 


O A A 

200 

48 

32 



73 

58 


>1 AA 

400 

55 

28 

yo-uo 

1 A A 

100 

43 

37 


200 

68 

57 


1 AA 

300 

84 

62 


400 

89 

82 

96-09 

100 

37 

32 


200 

83 

67 


300 

94 

82 


400 

63 

48 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

FXHCF 

96-10 

100 

32 

40 

200 

75 

68 

300 

90 

88. 

400 

65 

63 


Several high-load (488 g a.e./l) glyphosate compositions exhibited herbicidal effectiveness on 
ABUTH equal to commercial standard Formulation J, but none was equal to Formulation J on ECHCF in 
this test. 

EXAMPLE 97 

Dr>' granular concentrate compositions were prepared containing glyphosate ammonium salt and 
excipient ingredients as shown in Table 97a. The preparation procedure was as follows. Ammonium 
glyphosate powder was added to a blender. Excipient ingredients were slowly added, together with 
sufficient water to wet the powder and form a stiff dough. The blender was operated for sufficient time 
to thoroughly mix all ingredients. The dough was then transferred to extrusion apparatus and was 
extruded to form granules, which were fmally dried in a fluid bed dryer. - 

Table 97a 


Cone. 

% w/w 

Type of 

Type of 

comp. 

Glyphosate 

Lecithin 

Butyl 

Surfactant 

Colloidal 

surfactant 

colloidal 

a.e. 


stearate 


particulate 


particulate 

97-01 

68.7 



21.0 


steareth-20 


97-02 

66.0 


2.2 

22.0 


steareth-20 


97-03 

66.1 



24.0 


olcth-20 


97-04 

66.0 


2.2 

22.0 


oleth-20 


97-05 

67.9 

10.0 

2.0 

10.0 


MON 0818 


97-06 

59.2 

10.0 


20.0 + 2.0 


FC-754 + MON 0818 


97-07 

68.0 



21.0 

0.8 

Flomo 1407- 

Aelosil 90 

97-08 

68.0 



21.0 

0.8 

Fiomo 1407 

Alumiiilim oxide C 

97-09 

66.1 



24.0 


ceteth-20 


97-10 

66.0 


2.2 

22.0 


ceteth-20 


97-11 

71.2 



16.1 

2.0 

ceteth-20 

Aerosil 380 

97-12 

71.1 



16.3 

1.0 

ceteth-20 

Aerosil blend (*) 

97-13 

71.2 



16.1 

2.0 

steareth-20 

Aerosil 380 

97-14. 

71.2 



16.1 

1.0 

steareth-20 

Aerosil blend (*) 

97-15 

68.0 



20.0 

1.9 

oleth-20 

Aerosil-380 

97-16 

70.8 



16.6 

1.0 

oleth-20 

Aerosil blend (*) 


(*) Aerosil MOX-80 + Aerosil MOX-170(1:1) 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 21 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 20 days after application. 
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ForniuJations J and K were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 97b. 


Table 97b 


Concentrate composition 

Giyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation J 

100 

52 

80 

200 

90 

96 

300 

96 

100 

400 

97 

99 

Formulation K 

100 

33 

70 

200 

67 


300 



400 


1 00 

97-01 

100 

47 

60 

\J\J 

200 

87 

o / 


300 

Q7 

OR 

400 

1 on 

QR 

97-02 

100 

47 


200 


04 

300 

QO 

00 

400 

98 

1 00 

1 \J\J 

97-03 

100 

62 


200 

83 

O'? 

300 

97 

96 

400 

97 

1 00 

97-04 

100 

47 

57 

200 

78 

94 

300 

87 

100 

400 

98 

100 

97-05 

100 

25 

53 

200 

60 

88 

300 

80 

97 

400 

83 

98 

97-06 

100 

35 

37 

200 

65 

62 

300 

83 

83 

400 

90 

95 

97-07 

100 

63 

55 

200 

72 

97 

300 

83 

100 

400 

94 

100 

97-08 

100 

30 

65 

200 

72 

94 

300 

87 

100 

400 

92 

99 

97-09 

100 

37 

63 

200 

77 

83 

300 

88 

99 

400 

97 

99 
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Concentrate composilion 

Glyphosate rate 
g a.e./lia 

% Inhibition 

ABUTH 

ECHCF 

97- 1 0 

100 

40 

55 

200 

83 

93 

300 

94 

96 

400 

98 

99 

97-11 

100 

42 

55 

200 

78 

94 

300 

88 

92 

400 

94 

99 

97-12 

100 

38 

58 

200 

78 

97 

300 

92 

97 

400 

95 

100 

97-13 

100 

25 

50 

200 

80 

88 

300 

96 

95 

400 

98 

98 

97-14 

100 

50 

53 

200 

88 

92 

300 

98 

99 

N 400 

99 

99 

97-15 

100 

33 

57 

200 

75 

91 

300 

94 

97 

400 

98 

99 

97-16 

100 

33 

55 

200 

77 

90 

300 

88 

99 

400 

96 

100 


Several dry granular compositions of this Example outperformed commercial standard 
composition K, at least on ABUTH. They included 97-01 to 97-04 and 97-10 to 97-16, all containing an 
alkylether surfactant (steareth-20, oIeth-20 or ceteth-20), 

EXAMPLE 98 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 98a. All are oil-in-water emulsions and were prepared by process (vii). 
Soybean lecithin (45% phospholipid, Avanti) was first dispersed in water either by ultrasonication or by 
use of a microfluidizer as indicated in the column of Table 98a headed "Process". 
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Tabic 98a 


Cone. 

Giyphosate 

% w/w 

Process 

corn p. 

g a.e./l 

Lecithin 

Butyl 

Elhomecn 

MON 

Ceteareth- 

Cciearetb- 

(*) 




stearate 

T/25 

0818 

20 

27 


98-0 1 

T -T A 

220 

0.75 

3.75 

3.0 



3.0 

B 

Vo-UZ 

A 

zzO 

0.75 

0.75 

3.0 



3.0 

B 

no Ai 

OO A 

0.75 

3.75 ; 

3.0 


3.0. 


B 

no A /I 

OO A 
ZZO 

0.75 

0,75 

3.0 

- 

3.0 


-B 

no AC 
98-03 

OO A 

220 

6.00 

L50 

3.0 


3.0 


B 

98-0O 

Ton 
2z0 

6.00 

1,50 

3.0 



3.0 

B 

AO AT 

98-07 

OO A 

220 

4.00 

1.00 

3.0 


3.0 


B 

AO AO 

98-08 

OO A 

220 

4.00 

1.00 

3,0 



3.0 

B 

no An 
98-09 

TT A 

220 

0.75 

3.75 

3.0 



3.0 

A 

no 1 A 
98- I 0 

OO A 

220 

0.75 

0.75 

3.0 



3.0 

A 

no 11 

98- 1 1 

TT A 

220 

0.75 

3.75 

6.0 




B 

no IT 

98- 1 2 

OTA 

220 

A '7C 
0. / J 

3.75 



6.0 


B 



6.00 

1.50 

4.5 

4.5 



B 

98-14 

345 

6.00 

1.50 

6.0 



3.0 

B 

98-15 

345 

6-00 

1.50 

6.0 

6.0 



B 

98-16 

345 

0.50 

7.50 

12.0 




B 

98-17 

345 

6.00 

1.50 

4.5 

4.5 


3.0 

B 


(*) Process: 

A Ultrasonicated 

B Microfliiidized, 3 cycles 


Velvetleaf (Abutilon tlieophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
5 compositions were made 19 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 1 5 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 98b. 


Table 98b 


Concentrate composition 

Giyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Fomiulation B 

150 

45 

82 

250 

55 

71 

350 

80 

72 

450 

88 

77 

Formulation J 

150 

55 

83 

250 

89 

88 

350 

97 

93 

450 

99 

93 

550 

99 

87 
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Concentrate composition 

Glyphosatc rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

98-01 

150 

92 

83 

250 

96 

96 

350 

99 

96 

450 

100 

86 

98-02 

150 

85 

93 

250 ■ 

97 

■'78 

" ■■ ; ' 350 ' 

- 97 - 

' • 90 

450 

99 

90 

98-03 

1 50 

87 

85 

250 

98 

92 

350 

99 

95 

450 

100 

95 

98-04 

150 

87 

89 

250 

97 

92 

350 

99 

94 

450 

99 

91 

98-05 

150 

87 

77 

250 

98 

89 

350 

99 

93 

450 

99 

84 

98-06 

150 

12 

18 

250 

96 

73 

350 

99 

85 

450 

99 

84 

98-07 

150 

82 

89 

250 

88 

96 

350 

96 

98 

450 

97 

97 

98-08 

150 

88 

94 

250 

95 

90 

350 

99 . 

98 

450 

99 - 

98 

98-09 

150 

94 

94 

250 

95 

100 

350 

97 

99 

450 

99 

98 

98-10 

150 

94 

94 

250 

98 

99 

350 

99 

97 

450 

■ 99 

96 

98-11 

150 

83 

81 

250 

94 

88 

350 

98 

93 

450 

99 

99 

98-12 

150 

68 

79 

250 

95 

96 

350 

98 

100 

450 

99 

98 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

98-13 

150 

86 

98 

250 

95 

98 

350 

99 

100 

450 

100 

98 

98-14 

150 

85 

98 

250 

98 

98 

350" 

99 

98 

450 

100 

98 

98-15 

150 

86 

95 

250 

97 

97 

350 

99 

95 

450 

100 

96 

98-16 

150 

93 

94 

250 

98 

98 

350 

99 

98 

450 

100 

• 97 

98-17 

150 

95 

96 

250 

98 

100 

350 

100 

100 

450 

100 

98 


Many compositions containing lecithin and butyl stearate outperformed commercial standard 
Formulation J in this test. 

EXAMPLE 99 

Aqueous concentrate compositions were prepared containing glyphosate I PA salt and excipient 
ingredients as shown in Table 99a. Concentrate compositions 99-04 and 99-05 are aqueous solution 
concentrates and were prepared by process (viii). Concentrate compositions 99-06 to 99- 1 3 are aqueous 
solution concentrates containing colloidal particulates and were prepared by process (ix). Concentrate 
compositions 99-01 to 99-03 contain colloidal particulate but no surfactant. 

The compositions of this example containing colloidal particulate all showed acceptable storage 
stability. Of those containing steareth-20 but no colloidal particulate, composition 99-04 was acceptable 
storage-stable but composition 99-05 was not. 

Table 99a 


Concentrate 

Glyphosate 

• % w/w 

Type of 

composition 

g a.e./l 

Stearetii-20 

Oleth-20 

Aerosil 

Aerosi! 

99-01 

484 



1.5 

MOX-80 

99-02 

484 



1.5 

380 

99-03 

484 



1.5 

MOX-80/MOX-170(1:1) 

99-04 

484 

1.5 



none 

99-05 

484 

3.0 



none 

99-06 

484 

3.0 


1.5 

MOX-I70 

99-07 

484 

3.0 


1.5 

380 

99-08 

484 

3.0 


1.5 

MOX-80/380 (1:1) 
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Concentrate 

Glyphosate 

% w/w 

Type of 

composition 

g a.e./l 

Slearetli-20 

Oleth-20 

Acrosil 

Aerosil 

99-09 

484 

3.0 


1.5 

MOX-80/MOX-]70(1:1) 

99- 1 0 

484 


3.0 

1-5 

MOX-80 

99- 11 

484 


3.0 

1.5 

MOX-170 - 

99-12 

484 


3.0 

1.5 

380 

99-13 

484 


3.0 

1.5 

MOX-80/380(1:1) 


Velvelleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Fxhinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 20 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
5 inhibition was done 1 9 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 99b. 

Table 99b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

100 


38 

200 

28 

63 

300 

37 

75 

400 

55 

78 

Formulation J 

100 

23 

73 

200 

43 

92 

300 

67 

96 

400 

92 

97 

99-01 

100 

23 

60 

200 

40 

77 

300 

65 

91 

400 

■ 75 

92 

99-02 

100 

18 

50 

200 

25 

53 

300 

33 

75 

400 

67 

82 

99-03 

100 

27 

57 

200 

35 

72 . 

300 

50 

86 

400 

70 

93 

99-04 

100 

42 

67 

200 

48 

78 

300 

78 

82 

400 

80 

85 

99-05 

100 

28 

43 

200 

45 

77 

300 

70 

92 

400 

80 

95 
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Conceniraie composition 

Glyphosate rate 
g a.c./ha 

% Inhibition 

ARl JTH 

ECHCF 

99-06 

100 

42 

57 

200 

70 

75 

300 

89 

87 

400 

94 

94 

99-07 

100 

43 

68 

200 

62 

90 

300 

88 

92 

400 

97 

92 

99-08 

100 

53 

57 

200 

72 

87 

300 

88 

94 

400 

92 

97 

99-09 

100 

27 

60 

200 

62 

75 

300 

75 

Ql 
-7 J- 

400 

83 

90 

99-10 

100 

47 

4'^ 

200 

73 

7'? 

300 

82 

88 

400 

97 

93 

99-11 

100 

48 

57 

200 

63 

75 

300 

80 

91 

400 

89 

98 

99-12 

100 

30 

40 

200 

42 

63 

300 

68 

75 

400 

73. 

83 

99-13 

100 

37 

40 

200 

• 57 

75 

300 

73 

80 

400 

78 

94 


Remarkably strong herbicidal effectiveness was provided by composition 99-05, in spite of its 
very low surfactant (steareth-20) to glyphosate a.e. ratio of about 1:13. Activity, at least on ABUTH, 
was further improved to a significant degree by inclusion in the composition of colloidal particulates 
5 such as Aerosi! MOX-170 (99-06), Aerosil 380 (99-07), a blend of Aerosil MOX-80 and Aerosil 380 
(99-08), and a blend of Aerosil MOX-80 and Aerosil MOX-170 (99-09). 

EXAMPLE 100 

Aqueous and dry granular concentrate compositions were prepared as shown in Table 1 00a. Dry 
granular concentrate compositions 100-01 to 100-1 1 contain glyphosate ammonium salt, and were 
10 prepared by the process described in Example 97. 
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Aqueous concentrate compositions 100-12 to 100-16 contain glyphosate IP A salt and were 
prepared by process (v), using soybean lecithin (45% phospholipid, Avanti). 

Table 100a 


Oonc. 

ni vnhos- 

• % w/w 

Type of 

Type of 

com p. 

ate 

Glyphos- 

Lecithin 

til lt\/l 

ouriaCiani 

O H 0 1 CI a 1 

surfactant 

colloidal - 


e a.e./l 

ate a.e. 




nnrtir'iiljitp 


particulate 

100-01 


DO. / 



0 1 A 


steareth-20 


100-02 


1 

OD. 1 



7d A 


oieth-20 


100-03 


O /.V 

1 A A 
1 U.U 

0 A 
Z.U 

\ A A 
1 U.U 


MON0818 


100-04 


jy.Z 

1 A A 
J U.U 


OA A -4- 0 A 
zU.U ^ Z.U 


FC-754 + MON 
0818 


100-05 


00. I 



94 0 


ceteth-20 


100-06 


/ 1 ,Z 



1 O. 1 

9 A 

z .u 

steareth-20 

Aerosii 380 

1 00-07 


1 1 T 



1 A 1 

9 A 
z .u 

steareth-20 

Aerosii blend 

100-08 


68.0 



20.0 

1.9 

oleth-20 

Aerosii 380 

100-09 


63-5 



25.0 

2.0 

steareth-20 

Aerosii blend 

100-10 


67.9 



20.0 

2.0 

steareth-20 

Aerosii blend 

100-11 


72.2 



15.0 

2.0 

steareth-20 

Aerosii blend 

100-12 

370 


4.7 


4.7 


stcareth-20 


100-13 

350 


4.9 


4.9 


ceteareth-27 


100-14 

348 


5.0 


5.0 


ceteareth- 1 5 


100-15 

348 


5.0 


-5.0 


oieth-20 


100-16 

351 


4:4 


5.0 


steareth-30 



Aerosii blend: Aerosii MOX-80 + Aerosii MOX-1 70 ( 1 : 1 ) 


5 Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloacrus-galli, 

ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 20 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 16 days after application. 

Formulations J and K were applied as comparative treatments. Results, averaged for all 
10 replicates of each treatment, are shown in Table 100b. 

Table 100b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation J 

100 

0 , 

20 

200 

28 

57 

300 

58 

96 

400 

73 

99 

Formulation K 

100 

22 

13 

200 

42 

83 

300 

48 

91 

400 

58 

95 

100-01 

100 

28 

30 

200 

48 

80 

300 

80 

97 

400 

85 

99 
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Concentraie composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

100-02 

100 

43 

52 

200 

68 

80 

300 

72 

88 

400 

86 

94 

100-03 

100 

23 

37 

200 

50 

83 

300 

75 

88 

400 

85 

96 

100-04 

100 

50 

45 

200 

73 

80 

300 

85 

92 

400 

95 

94 

100-05 

100 

18 

45 

200 

65 

83 

300 

87 

95 

400 

94 

86 

100-06 

100 

47 

50 

200 

62 

68 

300 

82 

94 

400 

91 

87 

100-07 

100 

50 

47 

200 

60 

78 

300 

87 

87 

400 

93 

93 

100-08 

100 

30 

55 

200 

-55 

77 

300 

82 

85 

400 

88 

97 

100-09 

100 

45 

50 

200 

57 

78 

300 

83 

83 

400 

84 

89 

100-10 

100 

42 

50 

200 

57 

80 

300 

73 

91 

400 

91 

90 

100-11 

100 

28 

48 

200 

50 

75 

300 

70 

87 

400 

82 

89 

100-12 

100 

20 

40 

200 

63 

80 

300 

67 

96 

400 

80 

88 

100-13 

100 

27 

35 

200 

50 

85 

300 

77 

90 

400 

84 

86 
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Concentrate composition 

Glypliosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

100-14 

100 

27 

25 

200 

40 

70 

300 

68 

94 

400 

89 

91 

100-15 

100 

17 

20 

200 

47 

82 

300 

58 

89 

400 

91 

95 

100-16 

100 

22 

20 

200 

41 

80 

300 

84 

89 

400 

99 

98 


All compositions of the invention in this study exhibited greater herbicidal effectiveness on both 
ABUTH and ECHCF, in some cases by a very substantial margin, than commercial standard Formulation 
K, 

5 EXAMPLE 101 

Aqueous concentrate compositions were prepared containing glyphosate I PA salt and excipient 
ingredients as shown in Table 101a. All contain colloidal particulates and were prepared by process (ix). 

The compositions of this example all showed acceptable storage stability. The compositions 
shown as containing colloidal particulate were not storage-stable unless the colloidal particulate was 
10 included as shown. 


Table 101a 


Cone. 

Glyphosate 

% w/w 

Type of 

Type of 

comp. 

g a.e./l 

Oil 

Surfactant 

Aerosil 

oil 

surfactant 




380 



101-01 

360 

1.0 

10.0 

1.25 

butyl stearate 

oleth-20 

101-02 

360 

1.0 

ro.o 

1.25 

stearylamine 

oleth-20 

101-03 

360 

1.0 

10.0 

1.25 

stearyl alcohol 

oleth-20 

101-04 

360 

1.0 

10.0 

1.25 

docosane 

oleth-20 

101-05 

360 


10.0 

1.25 

none 

oleth-20 

101-06 

360 

1.0 

10.0 

1.25 

butyl stearate 

steareth-30 

101-07 

360 

1.0 

10.0 

1.25 

stearylamine 

steareth-30 

101-08 

360 

1.0 

10.0 

1.25 

stearyl alcohol 

steareth-30 

101-09 

360 

1.0 

10.0 

1.25 

docosane 

steareth-30 

101-10 

360 


10.0 

1.25 

none 

steareth-30 

101-11 

360 


5.0 + 5.0 

1.25 

none 

oleth-20 + steareth-20 

101-12 

360 


5.0 + 5.0 

1.25 

none 

oleth-20 + steareth-30 

101-13 

360 


5.0 + 5.0 

1.25 

none 

oleth-20 + ceteareth-27 

101-14 

360 


5.0 + 5.0 

1.25 

none 

oleth-20 + ceteareth- 1 5 

101-15 

360 


5.0 + 5.0 

1.25 

none 

steareth-30 + steareth-20 

101-16 

360 


5.0 + 5.0 

1.25 

none 

steareth-30 + ceteareth-27 

101-17 

360 


5.0 + 5.0 

1.25 

none 

steareth-30 + ceteareth- 1 5 

101-18 

360 


10.0 

1.25 

none 

laureth-23 
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Velvetlear(Abutilon theophrasli, ABUTII) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 17 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
5 inhibition was done 19 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, arc shown in Table 101b. 

Table 101b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 


0 

60 

zOO 

1 5 

73 

inn 

33 

88 

/inn 

57 

91 

Formulation J 

1 00 

5 

70 

ZOO 

37 

92 

ir\f\ 

jUU 

80 

99 


11 

96 

101-01 

1 nn 

13 

88 


51 

o c 

85 

TOO 

A Q 

98 


yo 

93 

101-02 

1 on 

1 A 
1 0 

70 

900 

A ^ 

oc 
Vo 

son 

1 L 


400 

fin 

y<s 

101-03 

I 00 

3 

'7'7 

700 

Z 3 

OA 

y^ 

300 

Al 

H f 

Oft 

400 

/ J 

yy 

101-04 

1 00 

7 

u / 

200 

23 

94 

300 

40 

99 

400 

7 

47 

101-05 

100 

7 

76 

200 

25 

88 

300 

45 

96 

400 

75 

97 

101-06 

100 

12 

96 

200 

30 

97 

300 

45 

98 

400 

15 

60 

101-07 

100 

8 

83 

200 

12 

97 

300 

35 

94 

400 

50 

98 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

101-08 

100 

15 

72 

200 

30 

88 

300 

40 

99 

400 

0 

33 

101-09 

100 

5 

73 

200 

15 

94 

300 

47 ' 

99 

400 

5 

53 

101-10 

100 

7 

79 

200 

15 

95 

300 

45 

98 

400 

62 

99 

101-M 

100 

5- 

84 

200 

13 

98 

300 

30 

98 

400 

55 

100 

101-12 

100 

3 

95 

200 

17 

99 

300 

28 

99 

400 

67 

100 

101-13 

100 

5 

90 

200 

17 

99 

300 

30 

100 

400 

60 

98 

101-14 

100 

3 

98 

200 

25 

97 

300 

38 

100 

400 

57 

100 

101-15 

100 

5 

97 

200 

25 

. 97 

300 

40 

100 

400 

40 

99 

101-16 

100 

10 

97 

200 

15 

98 

300 

52 

100 

400 

0 

47 

101-17 

100 

7 

97 

200 

25 

94 

300 

40 

98 

400 

33 

97 

101-18 

100 

7 

96 

200 

25 

99 

300 

55 

100 

400 

73 

100 


Percent inhibition data for the 400 g a.e./ha glyphosate rate in this test are unreliable and should 
be ignored. Neither oleth-20 (composition 101-05) nor steareth-20 (101-10) provided herbicidal 
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effectiveness equal to Formulation J in this study, and no great or consistent further enhancement was 
obtained by adding butyl stcarate. 

EXAMPLE 102 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
5 ingredients as shown in Table 102a. Concentrate compositions 102-01 to 102-03 are oil-in- water 
emulsions and were prepared by process (vii). Compositions 102-04 to 102-18 all contain colloidal 
particulates and were prepared by process (ix). Different mixing methods were employed in the final 
stage of preparation of these compositions, as indicated in the column of Table 102a headed "Process". 
The compositions of this example all showed acceptable storage stability. The compositions 
10 shown as containing colloidal particulate were not storage-stable unless the colloidal particulate was 
included as shown. 


Table 102a 


Concentrate 
composition 

Glyphosate 
g a.e./l 

% w/w 

Type of 
surfactant 

Process 
(*) 

Butyl 
stearate 

Surfactant 

Aerosil 380 

102-01 

163 

0.5 

5.0 


oleth-20 


102-02 

163 

0.5 

5.0 


steareth-20 


1 02-03 

163 

0.5 

5.0 


ceteareth-27 


1 02-04 

360 

1.0 

10.0 

1.25 

ceieareth- 1 5 

A 

1 02-05 

360 

1.0 

10.0 

1.25 

celeth-20 

A 

1 02-06 

360 

1.0 

10.0 

1.25 

steareth-20 

A 

102-07 

360 

1.0 

1 0.0 

1.25 

oleth-20 

A 

1 02-08 

360 

1.0 

10.0 

1.25 

ceteareth-27 

A 

1 02-09 

360 

1.0 

10.0 

1.25 

steareth-30 

A 

102-10 

360 


10.0 

1.25 

steareth-30 

A 

102-11 

360 

1.0 

10.0 

1.25 

oleth-20 

A 

102-12 

360 

1.0 

10.0 

1.25 

oleth-20 

B 

102-13 

360 

1.0 

10.0 

1.25 

oleth-20 

C 

102-14 

360 

1.0 

10.0 

1.25 

oleth-20 

D 

102-15 

360 

1.0 

10.0 

1.25 

oleth-20 

E 

102-16 

360 

1.0 

10.0 

1.25 

oleth-20 

F 

102-17 

360 

l.O 

10.0 

1.25 

oleth-20 

G 

102-18 

360 

1.0 

10.0 

1.25 

oleth-20 

A 


(*) Process: 

A 
B 
C 
D 
E 
F 
G 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
15 ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 


Silverson mixer, medium screen, 3 minutes at 7000 rpm 

Silverson mixer, coarse screen, 3 minutes at 7000 rpm 

Fann mixer, 50% output, 5 minutes 

Turrax mixer, 3 minutes at 8000 rpm 

Overhead stirrer, low speed 

Overhead stirrer, high speed 

Hand shaking, 3 minutes 
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compositions were made 17 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 19 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 102b. 

Table! 02b 


Concentrate composition 

G lyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

100 

20 

40 

200 

45 

50 

300 

65 

72 

400 

78 

85 

Formulation J 

100 

43 

53 

200 

80 

80 

300 

96 

82 

400 

99 

94 

102-01 

100 

45 

57 

200 

80 

72 

300 

89 

78 

400 

98 

83 

102-02 

100 

53 

57 

200 

80 

78 

300 

89 

77 

400 

93 

83 

102-03 

100 

45 

60 

200 

83 

75 

300 

97 

73 

400 

97 

85 

102-04 

100 

45 

45 

200 

80 

80 

300 

83 

83 

400 

95 

95 

102-05 

100 

42 

42 

200 

77 

77 

300 

93 

93 

400 

98 

98 

102-06 

100 

30 

30 

200 

42 

42 

300 

27 

30 

400 

3 

20 

102-07 

100 

40 

40 

200 

77 

75 

300 

90 

93 

400 

97 

86 

102-08 

100 

43 

50 

200 

80 

80 

300 

92 

93 

400 

96 

98 
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Concentrate composition 

Glyphosale rate 
g a.e./ha 

% Inhibition 

ABUTH 1 ECHCF 

102-09 

100 

0 

2 

200 

82 

75 

300 

83 

96 

400 

90 

88 

102-10 

100 

57 

60 

200 

80 

70 

300 

88 

88 

400 

95 

93 

102- 11 

100 

35 

47 

200 

72 

75 

300 

80 

75 

400 

85 

77 

102-12 

100 

47 

47 

200 

72 

77 

300 

80 

90 

400 

86 

78 

102-13 

100 

55 

50 

200 

75 

83 

300 

78 

92 

400 

91 

92 

102-14 

100 

52 

50 

200 

75 

78 

300 

83 

88 

400 

99 

92 

102-15 

100 

47 

47 

200 

70 

73 

300 

87 

87 

400 

75 

63 

102-16 

100 

43 

40 

200 

78 

75 

300 

88 

88 

400 

87 

91 

102-17 

100 

' 43 

43 

200 

67 

88 

300 

80 

75 

400 

92 

83 

102-18 

100 

27 

40 

200 

63 

57 

300 

82 

73 

400 

87 

70 


Results obtained with composition 102-06 are out of line with other data in this Example and an 
error in formulation or application is suspected. Some differences in herbicidal effectiveness were 
evident when a composition containing 360 g a.e./I glyphosate, 1% butyl stearate, 10% oleth-20 and 
1.25% Aerosil 380 was processed in different ways (102-1 1 to 102-17). However, as compositions 102- 


299 


BNSDOCID; <WO 981 7 1 1 3A 1J_> 


wo 98/17113 PCT/US97/19589 

07 and 102-1 1 were identically processed yet differed in effectiveness, no firm conclusions can be drawn " . 
from this test. 

EXAMPLE 103 

Aqueous concentrate compositions were prepared containing glyphosate I PA salt and excipient 
5 ingredients as shown in Table 103a. Concentrate compositions 103-01 to 103-09 are aqueous solution 
concentrates and were prepared by process (viii). Concentrate compositions 103-10 to 103-18 are 
aqueous solution concentrates containing colloidal particulates and were prepared by process (ix). 

Compositions of this example containing 3% or 6% surfactant were not acceptably storage-stable 
except in the presence of colloidal particulate as shown. 
10 Table 103a 


Composition 

Glyphosate 

% w/w 

Type of 


no. 

g a.e./l 

Steareth- 
20 

Oleth- 
20 

Velvetex 
AB-45 

Aerosil 

Aerosil 


103-01 

488 

1.0 




none 

1 03-02 

488 

3.0 




none 

103-03 

488 

6.0 




none 

103-04 

488 


1.0 



none 

103-05 

488 


3.0 



none 

103-06 

488 


6.0 



none 

103-07 

488 



1.0 


none 

103-08 

488 



3.0 


none 

103-09 

488 



4.6 


none 

103-10 

488 

1.0 



1.5 . 

MOX-80/MOX- 170(1 


103-11 

488 

3.0 



1.5 

MOX-80/MOX-170 (1 


103-12 

488 

6.0 



1.5 

MOX-80/MOX- 170(1 


103-13 

488 


1.0 


1.5 

MOX-80/MOX- 170(1 


103-14 

488 


3.0 


1.5 

MOX-80/MOX- 170(1 


103-15 

488 


6.0 


1.5 

MOX-80/MOX- 170(1 


103-16 

488 



1.0 

1.5 

MOX-80/MOX- 170(1 


103-17 

488 



3.0 

1.5 

MOX-80/MOX- 170(1 


103-18 

488 



4.6 

1.5 

MOX-80/MOX-170 (1 



Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 18 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
15 inhibition was done 1 8 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 103b. 
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Table 103b 


Conceniraie composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECWCF 

Formulation B 

100 

10 

40 

200 

38 

67 

300 

70 

80 

400 

86 

92 

Formulation J 

100 

43 

58 

200 

65 

82 

300 

91 

94 

400 

100 

95 

103-01 

100 

23 

60 

200 

40 

65 

300 

73 

87 

400 

80 

92 

103-02 

100 

38 

67 

200 

77 

82 

300 

95 

83 

400 

99 

93 

103-03 

100 

33 

67 

200 

78 

73 

300 

90 

94 

400 

100 

96 

103-04 

100 

23 

63 

200 

48 

81 

300 

68 

87 

400 

72 

88 

103-05 

. 100 

30 

63 

200 

63 

80 

300 

78 

89 

400 

95 

93 

103-06 

100 

25 

85 

200 

68 

93 

300 

77 

93 

400 

99 

95 

103-07 

100 

13 

60 

200 

42 

80 

300 

57 

95 

400 

92 

96 

103-08 

100 

20 

73 

200 

43 

92 

300 

83 

93 

400 

72 

96 

103-09 

100 

30 

73 

200 

50 

94 

300 

65 ' 

96 

400 

75 

98 
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Concentrate composition 

Glypliosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

103-10 

100 

10 

65 

200 

53 

88 

300 

72 

94 

400 

83 

95 

103-1 i 

100 

15 

50 

200 

57- 

77 

300 

, 32-. 

95 

400 

92 

97 

103-12 

100 

30 

70 

200 

68 

98 

300 

78 

97 

400 

96 

98 

103-13 

100 

15 

77 

200 

43 

93 

300 

68 

95 

400 

77 

99 

103-14 

100 

10 

73 

200 

40 

93 

300 

68 

98 

400 

78 

98 

103-15 

100 

missing 

missing 

200 

missing 

missing 

300 

missing 

missing 

400 

missing 

missing 

103-16 

100 

0 

60 

200 

30 

93 

300 

40 

99 

400 

50 

99 

103-17 

100 

2 

83 

200 

43 

99 

300 

67 

100 

400 

67 

100 

103-18 

100 

5 

95 

200 

37 

100 

300 

60 

100 

400 

78 

100 


In high-load (488 g a.e./l) glyphosate compositions, steareth-20 at 3% or 6% provided greater 
herbicidal effectiveness in this test than the same concentrations of oIcth-20. Eveii at just 3%, steareth- 
20 (composition 103-02) gave effectiveness equal to commercial standard Formulation J. Addition of a 
5 blend of colloidal particulates to stabilize the composition (103-1 1) slightly reduced effectiveness in this 
study. 

EXAMPLE 104 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 104a. Concentrate compositions 104-01 to 104-04 are aqueous solution 
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concentrates and were prepared by process (viii). Concentrate compositions 104-08 to 104-18 are 
aqueous solution concentrates containing colloidal particulates and were prepared by process (ix). 
Concentrate compositions 104-05 to 104-07 contain colloidal particulate but no surfactant. 

All compositions of this example except 104-01 to 104-03 were acceptably storage-stable. 
5 Table 104a 


Concentrate 
composition 

Glyphosate 
g a.e./l 

% w/w 

l ype of 
Aerosil 

Stearetlr-20 

Steareth-100 

MON 0818 

Aerosil 

104-01 

488 

3.0 





104-02 

488 

4.5 





104-03 

488 

6.0 





104-04 

488 



3.0 



104-05 

488 




1.5 

380 

104-06 

488 




1.5 

MOX-80/MOX-170 (1:1) 

104-07 

488 




3.0 

MOX-80/380(1:1) 

104-08 

488 


1.5 




104-09 

488 

3.0 


3.0 

1.5 

380 

104-10 

488 

4.5 


3.0 

1.5 

380 

104-1 1 

488 

6.0 


3.0 

1.5 

380 

104-12 

488 

3.0 


3.0 

1.5 

MOX-80/MOX-170 (1:1) 

104-13 

488 

4.5 


3.0 

1.5 

MOX-80/MOX-170 (1:1) 

104-14 

488 

6.0 


3.0 

1.5 

MOX-80/MOX-170(1:1) 

104-15 

488 

3.0 


3.0 

1.5 

MOX- 80/3 80 (1:1) 

104-16 

488 

4.5 


3.0 

1.5 

MOX-80/380(1:1) 

104-17 

488 

6.0 


3.0 

1.5 

MOX-80/380 (1:1) 

104-18 

488 


4.5 

3.0 

1.5 

MOX-80/MOX-170 (1:1) 


Velvetleaf (Abutilon tlieophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applicationsjof spray 
compositions were made 16 days after planting ABUTH and ECHCF, and evaluation of herbicjdal 
10 inhibition was done 21 days after application. : 
Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 104b. 


Table 104b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

100 

2 

23 

200 

18 

50 

300 

42 

67 

400 

63 

80 

Formulation J 

100 

20 

47 

200 

40 

86 

300 

83 

98 

400 

93 

98 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABIJTH 

ECHCF 

104-01 

100 

10 

75 

200 

62 

83 

300 

80 

96 

400 

93 

99 

104-02 

100 

40 

60 

200 

77 

92 

300 

87 

97 

400 

93 

99 

104-03 

100 

23 

40 

200 

38 

63 

300 

78 

91 

400 

97 

91 

104-04 

100 

20 

38 

200 

23 

77 

300 

43 

94 

400 

73 

94 

104-05 

100 

7 

30 

200 

25 

37 

300 

42 

60 

400 

67 

63 

104-06 

100 

7 

30 

200 

20 

53 

300 

52 

67 

400 

83 

67 

104-07 

100 

5 

35 

200 

20 

63 

300 

57 

80 

400 

43 

85 

104-08 

100 

22 

83 

200 

47 

99 

300 

86 

98 

400 

78 

100 

1 04-09 

100 

12 

45 

200 

25 

77 

300 

40 

83 

400 

37 

95 

104-10 

100 

13 

53 

200 

73 

99 

300 

85 

98 

400 

99 

99 

104-11 

100 

25 

50 

200 

60 

88 

300 

93 

99 

400 

99 

99 

104-12 

100 

25 

45 

200 

57 

88 

300 

85 

97 

400 

100 

94 
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Concentrate composition 

Glypliosate rate 

% Inhibition 


g a.e./ha 

ABUTH 

F.CHCF 

104-13 

100 

30 

52 


200 

68 

87 


300 

93 

99 


400 

100 

92 

104-14 

100 

40 

45 


200 

73 

88 


300 - 

81 

• 98 


400 

100 

99 

104-15 

100 

8 

57 


200 

33 

96 


300 

81 

99 


400 

95 

99 

104-16 

100 

10 

62 


200 

48 

83 


300 

99 

98 


400 

100 

100 

104-17 

100 

27 

58 


200 

65 

92 


300 

75 

98 


400 

93 

99 

104-18 

100 

5 

40 


200 

33 

87 


300 

55 

98 


400 

75 

98 


Among stabilized high-load (488 g a.e./l) glyphosate compositions providing herbicidal 
effectiveness superior to commercial standard Formulation J, at least on ABUTH, were 104-10 and 104- 
1 1 (respectively 4.5% and 6% steareth-20 + 3% MON 081 8 + 1 .5% Aerosil 380), 1 04-1 3 (4.5% steareth- 
5 20 + 3% MON 0818 + 1.5% Aerosil MOX-80/MOX- 1 70 blend) and 104-16 (4.5% steareth-20 + 3% 

MON 0818 + 1.5% Aerosil MOX-80/380 blend). The relatively poor performance of composition 104- 
04 and the good performance of composition 104-02 shows that the excellent results obtained with the 
stabilized compositions listed above are primarily attributable to the steareth-20 component. 

EXAMPLE 105 

10 Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 

ingredients as shown in Table 105a. Concentrate compositions 105-01 to 105-09 are aqueous solution 
concentrates and were prepared by process (viii). Concentrate compositions 105-10 to 105-18 are 
aqueous solution concentrates containing colloidal particulates and were prepared by process (ix): 

Compositions of this example containing 3% or 6% surfactant were not acceptably storage-stable 

15 except in the presence of colloidal particulate as shown. 
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Table 105a 


Concentrate 
composition 

Glyphosate 
g a.e./l 

% w/vv 

Type of 
Aerosil 

Steareth-20 

Oleth-20 

Velvete.x AB-45 

Aerosil 

105-01 

488 

1.5 




none 

105-02 

488 

3.0 




none 

105-03 

488 

6.0 




none 

105-04 

488 


1.5 



none 

105-05 

488 


3.0' 



none 

i05-06 

488' 


6.0 



none 

105-07 

488 



1.5 


none 

105-08 

488 



3.0 


none 

105-09 

488 



4.5 


none 

105-10 

488 

1.5 



1.5 

MOX-80/380 (1 


105-11 

488 

3.0 



1.5 

MOX-80/380(1 


105-12 

488 

6.0 



1.5 

MOX-80/380 (1 


105-13 

488 


1.5 


1.5 

MOX-80/380 (1 


105-14 

488 


3.0 


1.5 

MOX-80/380 (1 


105-15 

488 


6.0 


1-5 

MOX-80/380 (1 


105-16 

488 



1.5 

1.5 

MOX-80/380 (1 


105-17 

488 



3.0 

1.5 

MOX-80/380 (1 


105-18 

488 



4.5 

1.5 

MOX-80/380 (1 



Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa cnis-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
5 compositions were made 1 5 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 22 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 105b. . ■ 

Table 105b I 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% inhibition 

ABUTH 

ECHCF 

Formulation B 

100 

0 

10 

200 

3 

27 

300 

13 

30 

400 

33 

40 

Formulation J 

100 

2 

53 

200 

30 

97 

300 

70 

99 

400 

80 

99 

105-01 

100 

5 

67 

200 

30 

89 

300 

58 

98 

400 

80 

100 

105-02 

100 

20 

60 

200 

45 

90 

300 

78 

99 

400 

80 

100 
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Concentrate composition 

Glypliosate rate 

% Inhibition 


g a.e./ha 

ABUTH 

ECHCF 

105-03 

100 

20 

57 


200 

47 

93 


300 

78 

96 


400 

83 

98 

105-04 

100 

3 

57 


200 

30 ■ 

83 


300 

63 - 

99 


400 

82 

98 

105-05 

100 

■ 5 

53 


200 

27 

83 


300 

47 

98 


400 

77 

100 

105-06 

100 

5 

40 


200 

23 

70 


300 

47 

92 


400 

77 

99 

105-07 

100 

3 

53 


200 

30 

85 


300 

60 

94 


400 

72 

97 

105-08 

100 

3 

50 


200 

22 

88 


300 

53 

97 


400 

80 

100 

105-09 

100 

0 

40 


200 

20 

83 


300 

40 

99 


400 

67 

99 

105-10 

100 

0 

40 


.200 

27 

60 


300 

47 

83 


400 

78 

94 

105-11 

100 

5 

47 


200 

25 

77 


300 

57 

96 


400 

87 

97 

105-12 

100 

15 

43 


200 

52 

88 


300 

87 

98 


400 

87 

98 

105-13 

100 

0 

40 


200 

17 

70 


300 

35 

83 


400 

53 

88 

105-14 

100 

0 

33, 


200 

18 

67 


300 

28 

90 


400 

62 

98 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

105-15 

100 

2 

33 

200 

25 

70 

300 

53 

85 

400 

72 

97 

105-16 

100 

0 

30 

200 

17 

50 

300 

■ --27- 

67- 

400 

72 

87 

105-17 

100 

0 

0 

200 

7 

63 

300 

32 

88 

400 

47 

90 

105-18 

100 

0 

5 

200 

12 

60 

300 

. 25 

83 

400 

45 

97 


Compositions containing steareth-20 generally performed better than counterparts containing 
oIeth-20 in this study, both in the presence and in the absence of colloidal particulates. 

EXAMPLE 106 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
ingredients as shown in Table 106a. All contain colloidal particulates and were prepared by process (ix). 

The compositions of this example all showed acceptable storage stability. The compositions 
shown as containing colloidal particulate were not storage-stable unless the colloidal particulate was 
included as shown. 


Table 106a 


Goncentrate 
composition 

% w/w 

Type of 
oil 

Type of 
surfactant 

Glyphosate a.e. 

Oil 

Surfactant 

Aerosil 380 

106-01 

31 

1.0 

10.0 

1.25 

Butyl stearate 

steareth-20 

106-02 

31 

1.0 

10.0 

. 1.25 

Butyl stearate 

oleth-20 

106-03 

31 

1.0 

10.0 

1.25 

Butyl stearate 

stearethr30 

106-04 

31 


10.0 

1.25 

none 

steareth-30 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Treatments were 
applied at four different hours of the day. Applications of spray compositions were made 16 days after 
15 planting ABUTH and ECHCF, and evaluation of herbicidal inhibition was done 22 days after 
application. 

Fonnulation J was applied as a comparative treatment. Results, averaged for all replicates of 
each treatment, are shown in Table 106b. 
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Table 106b 


Concentrate composition 

Hour when 

(~i 1 vnhn^atf* r^itp 

% Inhibition 


appi ied 

IF a /ha 

AnU 1 H 


Formiiiaiion J 

1000 

1 00 

5 

33 



200 


75 



300 


83 



400 

77 


106-0! 

1000 

100 

/ 

3j 



200 

/I A 

70 



300 

j\) 

82 



400 

7R 

y 1 

106-02 

1000 

100 

1 Q 
1 O 

33 



200 

3 / 

73 



300 

A Q 

^1 



400 

oU 

V2 

106-03 

1000 

100 

JU 

33 



200 

40 

75 



300 

82 

85 



400 

63 

OA 

80 

1 06-04 

1000 

100 

30 

30 



200 

43 

78 



300 

T O 

78 

92 



400 


95 

Formulation J 

1200 

100 


38 



200 

35 

87 



300 

j3 

96 



400 

oo 

yy 

106-01 

1200 

100 

1 U 

T A 

30 



200 

4 / 

A 1 

91 



300 

T A 
/U 

OA 

89 



400 

7R 
/ o 

07 

y / 

106-02 

1200 

100 

c 
J 

37 



200 

A A 

fj 



300 

4o 

87 



400 

70 
/u 

y4 

106-03 

1200 

100 

OA 

37 



200 

^A 

82 



300 

/o 

98 



400 

O J 

y / 

106-04 

1200 

100 

J J 

33 



200 

4 J 

93 



300 

75 

OR 



400 

95 

100 

Formulation J 

1400 

100 

15 

40 



200 

30 

90 



300 

55 

100 



400 

80 

100 
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Concentrate composition 

Hour when 
applied 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

106-01 

1400 

.100 

17 

40 

200 

45 

70 

300 

75 

97 

400 

80 

98 

1 06-02 

1400 

100 

17 

47 . 

200 

35 

83 

300 

67 ' 

- 97 

400 

63 

97 

106-03 

1400 

100 

30 

40 

200 

63 

80 

300 

77 

97 

400 

78 

100 

106-04 

1400 

100 

23 

40 

200 

45 

87 

300 

73 . 

100 

400 

78 

100 

Formulation J 

1600 

100 

10 

37 

200 

32 

83 

300 

52 

97 

400 

75 

98 

106-01 

1600 

100 

27 

43 

200 

40 

89 

300 

77 

99 

400 

95 

99 

106-02 

1600 

100 

20 

53 

200 

40 

95 

300 

53 

98 

400 

80 

98 . 

106-03 

1600 

100 

27 

60 

200 

60 

93 

300 

78 

97 

400 

96 

100 

1 06-04 

1600 

100 

15 

37 

200 

43 

83 

300 

67 

97 

400 

78 

96 


Composition 106-03 illustrates the consistency of high-level performance obtainable with, in this 
case, steareth-30 at an approximately 1 :3 weight/weight ratio to glyphosate a.e., together with a small 
amount of butyl stearate and Aerosil 380. An average of percent inhibition of ABUTH across all four 
5 glyphosate rates shows the following comparison of 1 06-03 with Formulation J, applied at four different 
hours of the day: 
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Hour 

Formulation J 

Composition 106-03 

1000 

48 

59 

1200 

45 

58 

1400 

48 

62 

1600 

42 

65 


EXAMPLE 107 


Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipieni 
ingredients as shown in Table 107a. Concentrate compositions 107-01 to 107-07 are aqueous solution 
concentrates and were prepared by process (viii). Concentrate compositions 107-08 to 107-18 are 
aqueous solution concentrates containing colloidal particulates and were prepared by process (ix). 

Compositions 107-01 to 107-06 were not acceptably storage-stable. All other compositions 
showed acceptable storage stability. 


Table 107a 


/ ^ t f**fc t 

i^onccniraie 
composition 

Glyphosate 
g a.e./l 

% w/w 

Stearetli-30 

Steareth-20 

Agrimui 
PG-2069 

Aerosil 380 

107-01 

488 

3.00 




107-02 

488 

4.50 




107-03 

488 

6.00 




107-04 

488 


3.00 



107-05 

488 


4.50 



107-06 

488 


6.00 



107-07 

488 



2.0 


107-08 

488 

3.00 



1.5 

107-09 

. 488 

4.50 



1.5 

107-10 

488 

6;oo 



1.5 

107-11 

488 


3.00 


1.5 

107-12 

488 


4.50 


1.5 

107-13 

488 


6.00 


1.5 

107-14 

488 

1.50 

1.50 


1.5 

107-15 

488 

2.25 

2.25 


1.5 

107-16 

488 

3.00 

3.00 


1.5 

107-17 

488 

2.25 

2.25 

2.0 

1-5 

107-18 

488 

3.00 

3.00 2.0 

1.5 


10 

Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochioa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 16 days after planting ABUTH and ECHCF, and evaluation of herbicidal * 
inhibition was done 23 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 107b. 
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Concentrate composition 

Glyphosale rate 

cj ^ /Hci 
^ Cl.C/ I Id 

% Inhibition 



Formulation B 

1 nn 


90 
ZU 

zuu 

ZZ 




u / 

400 

Oo 

71 

Formulation J . 

1 nn 

3 Z . 



oc 
/o 

QO 

vu 




400 

09 

"Z 

07 

107-01 

1 no 

1 Q 

J / 


jk) 

03 

TOO 

OZ 

RO 

OU 

400 

/ J 


107-02 

1 nn 

zU 

C 7 
D / 

zuu 

Oj 

/U 

'inn 

7^ 

/ J 

ft R 

400 

CO 
oU 

VO 

1 07-03 

1 oo 

4 / 

j3 

ooo 
zuu 



'iOO 
jUU 

87 

QA 

400 

1 UU 

QO 

107-04 

1 oo 

I UU 

Ji 

1 f\ 

_>u 

ooo 
zuu 


oU 

"^00 
-JUU 

7^ 

71 

400 

00 
vu 

ftl 

107-05 

1 oo 
J uu 

1 o 
J u 

10 
jU 

900 

4J 


^00 
jUU 

oo 

5?9 
oz 

400 

O J 

Q9 
yz 

107-06 

1 oo 
1 uu 

99 
ZZ 

40 

900 

Z.UU 

4 J 

^0 
DU 

'1 00 

7S 

O J 

400 

O J 

87 

107-07 

1 00 

1 \J\J 

1 0 
I u 

17 

J / 

900 

^0 
4U 

/^1 

'^00 

7R 


400 

OS 


107-08 

1 00 

J \J\J 

91 
Z_J 

41 

900 

Z, w V7 

Aft 
Oo 

A1 

'^OO 

92 

88 

400 

98 

93 

107-09 

100 

47 

57 

200 

78 

70 

300 

95 

92 

400 

100 

96 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

107-10 

100 

37 

57 

200 

85 

68 

300 

92 

85 

400 

100 

93 

107-11 

100 

28 

43 

200 

63 

73 

300 

85 

83 

400 

95 

96 

107-12 

100 

40 

53 

200 

75 

88 

300 

90 

92 

400 

100 

97 

107-13 

100 

40 

53 

200 

75 

75 

300 

99 

92 

400 

100 

98 

107-14 

100 

30 

43 

200 

68 

72 

300 

83 

82 

400 

96 

97 

107-15 

100 

38 

47 

200 

77 

72 

300 

94 

92 

400 

100 

96 

107-16 

100 

33 

43 

200 

75 

67 

300 

92 

88 

400 

100 

94 

107-17 

100 

25 

43 

200 

68 

82 

300 

78 

96 

400 

99 

96 

107-18 

100 

13 

37 

200 

72 

70 

300 

87 

80 

400 

99 

85 


Several stabilized high-load (488 g a.e./l) glyphosate compositions of this Example provided 
herbicidal effectiveness equal or superior, at least on ABUTH, to that obtained with commercial standard 
Formulation J. 

5 EXAMPLE 108 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and cxcipient 
ingredients as shown in Table 1 08a. Concentrate compositions 1 08- 1 2 to 1 08- 1 4 are aqueous solution 
concentrates and were prepared by process (viii). Concentrate compositions 108-01 to 108-1 1 and 108- 
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15 to 108-17 are aqueous solution concentrates containing colloidal particulates and were prepared by 


process (ix). 

Tabic 108a 


Cone. 

Ci 1 vnhosate 

% w/w 

I ype of 

K^KJI up. 

ty fi f» /I 

oiearcin- 

LjIJ lOiTiecn 

J ropy icnc 

/-VtrOoll 

Aerosil > 



1 / Z. _J 

5*ycoi 




488 




0 8 

380 

108-02 

488 




1 < 

1 , J 

MOX-80/MOX- 1 70 ( 1 : 1 ) 

lOJ^-O^ 

1 wo V/J 

488 

H.J 



1 - J 

380 

1 08-04 

488 


Z.Z J 

o ^ 

1 - J 

MOX-80/380 (1:2) 

1 08-OS 

I \JO \J~> 

488 



0 '^ 

J .J 

MOX-8G/380 ri ^'l 

I \JO \J\J 

488 

o.U 


O ^ 

i - J 

MOX-80/380 (] '2) 

I 08 07 
1 Uo-v / 

488 

'too 

1 o 

1 ^O 

O ^ 
U.J 

1 .J 

MOX-80/180 ( \ '2^ 


488 

O.U 


O ^ 
U.J 

1 c 

1 - J 

MOX-80/380 Cl ^'l 

1 08 00 

488 

TOO 

,3 0 

1.50 

0.5 

1 .5 

380 

108-10 

488 

4.5 

2.25 

0.5 

1.5 

380 

108-! 1 

488 

6.0 . 

3.00 

0.5 

1.5 

380 

108-12 

488 


1.50 

0.5 


none 

108-13 

488 


2.25 ■ 

0.5 


none 

108-14 

488 


3.00 

0.5 


none 

108-15 

488 


1.50 

0.5 

1.5 

MOX-80/380 (1:2) 

108-16 

488 


2.25 

0.5 

1.5 

MOX-80/380 (1:2) 

108-17 

488 


3.00 

0.5 

1.5 

MOX-80/380 (1:2) 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 16 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 20 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 108b. 

Table 108b 


Concentrate composition 

Glyphosate rate 

% Inhibition 


g a.e./ha 

ABUTH 

ECHCF 

Formulation B 

100 

0 

3 


200 

10 

12 


300 

43 

22 


. 400 

47 

27 

Formulation J 

100 

13 

15 


200 

25 

22 


300 

58 

53 


400 

68 

82 

108-01 

100 

30 

20 


200 

60 

53 


300 

73 

88 


400 

87 

96 
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Concentrate composition 

Glyphosatc rate 

% Inhibition 


g a.e./ha 

ABUTM 

ECHCF 

108-02 

100 

40 

23 


200 

63 

55 


300 

88 

87 


400 

93 

93 

1 08-03 

100 

42 

20 


200 

72 

55 


300 

82 

83 


400 

90 

88 

108-04 

1 00 

60 

32 


200 

70 

57 


300 

90 

88 


400 

90 

93 

108-05 

100 

47 

32 


200 

67 

57 


300 

88 

85 


400 

94 

88 

108-06 

100 

33 

37 


200 

68 

67 


300 

82 

80 


400 

90 

88 

108-07 

100 

35 

37 


200 

67 

70 


300 

87 

85 


400 

97 

93 

108-08 

100 

32 

35 


200 

67 

77 


300 

85 

92 


400 

97 

95 

108-09 

100 

27 

33 


200 

57 

67 


300 

88 

83 


400 

93 

95 

108-10 

100 

13 

33 


200 

62 

58 


300 

80 

80 


400 

92 

92 

108-11 

100 

13 

20 : 


200 

60 

57. 


300 

88 

63 


400 

93 

82 

108-12 

100 

10 

27 


200 

53 

.53 


300 

70 

67 


400 

88 

85 

108-13 

100 

3 

28 


200 

50 

57 


300 

67 

70 


400 

90 

82 


315 


BNSCXXID: <WO 9B17113A1 I > 


wo 98/17113 


PCT/US97/19589 


Concentrate composition 

Glyphosale rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

108-14 

100 

3 

28 

200 

55 

57 

300 

70 

83 

400 

87 

87 

108-15 

100 

10 

20 

200 

58 

43 

300 

70 

72 

400 

83 

85 

108-16 

100 

12 

22 

200 

55 

57 

300 

73 

77 

400 

92 

90 

108-17 

100 

7 

20 

200 

. 53 

55 

300 

70 

75 

400 

85 

88 


Several stabilized high-load (488 g a.eVi) glyphosate compositions of this Example provided 
herbicidal effectiveness equal or superior, on both ABUTH and ECHCF, to that obtained with 
commercial standard Formulation J. 
5 EXAMPLE 109 

Glyphosate-containing spray compositions were prepared by tank-mixing Formulation B with 
excipients as shown in Table 109. 

Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
10 compositions were made 16 days after planting ABUTH and ECHCF, and evaluation of herbicidal 

inhibition was done 22 days after application. Results, averaged for all replicates of each treatment, are 
shown in Table 109. 


Table 109 


Glyphosate 
composition 

Glyphosate rate 
g a.e./ha 

Additive 

Ratio 
add./a.e. 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

none 


18 

25 

250 

73 

58 

350 

80 

82 ' 

Formulation J 

150 

none 


47 

90 

250 

77 

93 

350 

95 

94 

Formulation B 

150 

steareth- 1 0 

1:0.3 

53 

88 

250 

83 

94 

350 

98 

98 

Formulation B 

150 

steareth-10 

1:1 

48 

73 

250 

67 

97 

350 

93 

99 
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Giyphosate 

Giyphosate rate 

Additive 

Ratio 

% Inhibition 

composition 

g a.e./ha 


add./a.e. 

ABUTII 

ECHCF 

Formulation B 

150 

steareth-10 

1:L5 

52 

60 


250 



65 

95 


350 



86 

99 

Formulation B 

150 

steareth-10 

1:3 

48 

73 


250 



65 

83 


350 



80 

98 

Formulation B 

150 

steareth-10 

1:6 

50 

81 


250 



60 

87 


350 



85 

97 

Formulation B 

150 

steareth-20 

1:0.3 

76 

92 


250 



100 

93 


350 



100 

99 

Formulation B 

150 

stcareth-20 

1:1 

65 

75 


250 



94 

96 


350 



99 

99 

Formulation B 

150 

steareth-20 

1:1.5 

52 

95 


250 



84 

92 


350 



98 

98 

Formulation B 

150 

stcareth-20 

1:3 

53 

82 


250 



82 

100 


350 



98 

93 

Formulation B 

150 

steareth-20 

1:6 

47 

62 


250 



68 

93 


350 



92 

97 

Formulation B 

150 

steareth-30 

1:0.3 

63 

88 


250 



97 

100 


350 



100 

100 

Formulation B 

150 

steareth-30 

1:1 

53 

.72 


250 



88 

96 


350 



97 

97 

Formulation B 

150 

steareth-30 

1:1.5 

50 

79 


250 



81 

89 


350 



96 

100 

Formulation B 

150 

steareth-30 

1:3 

50 

67 


250 



78 

88 


350 



97 

91 

Formulation B 

150 

stcareth-30 

1:6 

47 

58 


250 



75 

99 


350 



89 

99 

Formulation B 

150 

ceteareth-30 

1:0.3 

55 

86 


250 



89 

91 


350 



99 

100 

Formulation B 

150 

ceteareth-30 

1:1 

50 

86 


250 



85 

95 


350 



97 

100 

Formulation B 

150 

ceteareth-30 

1:1.5 

43 

75 


250 



80 

100 


350 



88 

98 
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Glyphosate 
composition 

Glyphosate rale 
g a.e./ha 

Additive 

Ratio 
add./a.e. 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 . 

ceteareth-30 

1:3 

33 

73 

250 

60 

92 . 

350 

94 

100 

Formulation B 

150 

ceteareth-30 

1:6 

37 

73 

250 

53 

89 

350 

88 

100 

Formulation B 

150 

Ethomeen T/25 

1 :0.3 

67 

90 

250 

92 

99 

350 

100 

100 

Formulation B 

150 

Ethomeen T/25 

1:1 

58 

94 

250 

83 

96 

350 

93 

98 

Formulation B 

150 

Ethomeen T/25 

1:1.5 

.50 

73 

250 

86 

100 

350 

99 

100 

Formulation B 

150 

Ethomeen T/25 

1:3 

45 

83 

250 

89 

95 

350 

100 

100 

Formulation B 

150 

Ethomeen T/25 

1:6 

35 

82 

250 

73 

98 

350 

88 

98 


Sleareth-20, steareth-30 and ceteareth-30 were more effective additives for Formulation B than 
steareth-10 in this study. 

EXAMPLE 110 

5 Aqueous spray compositions were prepared containing glyphosate !PA salt and excipient 

ingredients as shown in Table 1 lOa. Process (iii) was followed for spray compositions 1 10-01 to 1 10-22 
and 1 10-26 to 1 10-72, using soybean lecithin (45% phospholipid, Avanti). Process (i) was followed for 
spray compositions 1 10-23 to 1 10-25. 


Table 110a 


Spray 

compositions 

% w/w 

Lecithin 

Butyl 
stearate 

MON 08 1 8 

1 10-01 

0.10 

0.10 


1 10-02 

0.10 

0.08 


1 10-03 

0.10 

0.05 


110-04 

0.10 

0.03 


1 10-05 

0.10 

0.01 


1 1 0-06 

0.08 

0.10 


1 10-07 

0.05 

0.10 


1 10-08 

0.03 

0.10 


110-09 

0.01 

0.10 


110-10 

0.08 

0.01 


1 lO-I 1 

0.05 

0.01 
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Spray 

compositions 

% w/w 

Lecithin 

Butyl 
stearate 

MON 081 8 

1 10-12 

0.03 

0.01 


110-13 

0.0 1 

0.01 


110-14 

0.01 

0.03 


1 10-15 

0.01 

0.05 


110-16 

0.01 

0.08 


1 10-17 

0.03 

0.03 


1 10-18 

0.05 

0-05 


1 10-19 

0.08 

0.08 


110-20 

0.08 

0.03 


1 10-21 

0.03 

0.08 


i 10-22 

0-05 



1 10-23 


0.05 


1 10-24 



0.09 

110-25 



0.03 

1 10-26 

0.09 

0.02 

0.09 

110-27 

0.09 

0.02 

0.05 

1 10-28 

0.01 

0.01 

0.01 

1 10-29 

0.01 

0.01 

0.03 

I 10-30 

0.01 

0.0 1 

0.05 

110-31 

0.01 

0.01 

0.08 

110-32 

0.01 

0.01 

0.10 

110-33 

0.01 

0.05 

0.01 

110-34 

0.01 

0.05 

0.03 

1 10-35 

0.01 

0.05 

0.05 

110-36 

0.01 

0.05 

0.08 

110-37 

0.01 

0.05 

0.10 

1 10-38 

0.01 

0.10 

0.01 

1 10-39 

0.01 

0.10 

0.03 

11 0-40 

0.01 

0.10 

0.05 

1 10-41 

0.01 

0.10 

0.08 

1 10-42 

0.01 

0.10 

O.IO 

1 10-43 

0.05 

0,01 

0.01 

1 10-44 

0.05 

0.0 1 

0.03 

110-45 

0.05 

0.01 

0.05 

110-46 

0.05 

0.01 

0.08 

1 10-47 

0-05 

0.01 

0.10 

1 10-48 

0.05 

0.05 

0.01 

110-49 

0.05 

0-05 

0.03 

110-50 

0.05 

0.05 

0.05 

110-51 

0.05 

0.05 

0.08 

i 10-52 

0.05 

0.05 

0-10 

110-53 

0.05 

0.10 

0-01 

11 0-54 

0.05 

0.10 

0.03 

110-55 

0.05 

0.10 

0-05 

1 10-56 

0.05 

0.10 

0.08 

110-57 

0.05 

0.10 

0.10 

110-58 

0.10 

0-01 

0.01 

1 10-59 

0.10 

0.01 

0.03 
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Spray 

compositions 

% w/w 

Lecithin 

Butyl 
stearate 

MON 0818 

1 10-60 

0.10 

0.01 

0.05 

110-61 

0.10 

0.01 

0.08 

1 10-62 

0.10 

0.0 1 

0.10 

1 1 0-63 

0.10 

0.05 

0.01 

1 1 0-64 

0.10 

0.05 

0.03 

1 10-65 

o;io 

0.05 

0.05 

1 1 0-66 

0.10 

0.05 

0.08 

1 1 0-67 

0.10 

0.05 

0.10 

110-68 

0.10 

0.10 

0.01 

1 10-69 

0.10 

0.10 

0.03 

1 10-70 

0.10 

0.10 

0.05 

1 10-71 

0.10 

.0.10 

0.08 

1 10-72 

0.10 

0.10 

0.10 


Velvetleaf (Abutiion iheophrasti, ABUTH) and Japanese millet (Echinocliloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 16 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 15 days after application. 

Formulations C and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 1 10b. 

Table IJOb 


spray composition 

Glypliosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation C 

280 

71 

73 

Formulation J 

280 

65 

77 

1 10-01 

280 

60 

49 

1 1 0-02 

280 

46 

47 

1 10-03 

280 

34 

48 

110-04 

280 

33 

35 

1 1 0-05 

280 

50 

33 

1 10-06 

280 

49 

52 

110-07 

280 

39 

42 

1 10-08 

280 

48 

38 

110-09 

280 

51 

42 

1 10-10 

280 

37 

30 

110-11 

280 

48 

30 

1 10-12 

280 

56 

34 

1 10-13 

280 

41 

45 

110-14 

280 

52 

56 

110-15 

280 

38 

40 

1 10-16 

280 

53 

33 

110-17 

280 

45 

40 

1 10-18 

280 

52 

38 

1 10-19 

280 

37 

34 
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Spray composition 

Glyphosatc rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

1 10-20 

280 

36 

28 

1 10-21 

280 

40 

38 

110-22 

280 

44 

47 

1 10-23 

280 

60 

42 

1 10-24 

280 

92 

76 

110-25 

280 

87 

69 

MO-26 

280 

89 

88 

1 10-27 

280 

79 

80 

110-28 

280 

74 

73 

110-29 

280 

91 

76 

1 10-30 

280 

94 

92 

110-31 

280 

87 

81 

110-32 

280 

93 

77 

1 10-33 

280 

88 

73 

110-34 

280 

92 

85 

1 10-35 

280 

90 

82 

110-36 

280 

92 

77 

1 10-37 

280 

87 

77 

1 10-38 

280 

88 

77 ■ 

1 10-39 

280 

84 

74 

1 10-40 

280 

87 

68 

110-41 

280 

93 

76 

110-42 

280 

94 

78 

1 10-43 

280 

80 

59 

110-44 

280 

69 

54 

1 10-45 

280 

88 

74 

1 10-46 

280 

94 

79 

110-47 

280 

95 

79 

1 10-48 

280 

71 

63 

1 10-49 

280 

81 

72 

110-50 

280 

81 

79 

110-51 

280 

79 

85 

110-52 

280 

98 

69 

110-53 

280 

69 

70 

1 10-54 

280 

74 

69 

11 0-55 

280 

84 

78 

1 10-56 

280 

86 

68 

1 10-57 

280 

98 

82 

110-58 

280 

71 

69 

1 10-59 

280 

95 

79 

1 10-60 

280 

92 

70 

1 10-61 

280 

93 

70 

1 10-62 

280 

98 

80 

110-63 

280 

81 

74 

110-64 

280 

84 

73 

110-65 

280 

89 

70 

110-66 

280 

91 

65 

110-67 

280 

94 

81 

110-68 

280 

87 

81 
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Spray composition 

Glyphosate rate 
g a.e./lia 

% Inhibilion 

ABUTH 

ECHCl- 

1 1 0-69 

280 

72 

79 

1 10-70 

280 

87 

76 

1 10-71 

280 

94 

71 

1 10-72 

280 

97 

73 


Compositions. oulperforming.commercial standard Formuiations C and J on both ABUTH and 
ECHCF in this test included 1 1 0-26, 1 1 0-27, 1 1 0-30, 1 1 0-34, 1 1 0-35, 110-51 and 1 1 0-57, all containing 
lecithin, butyl stearate and MON 0818. 
5 EXAMPLE 111 ... . . 

Aqueous concentrate compositions were prepared containing glyphosate IPA sah and excipient 
ingredients as shown in Table 111a. Concentrate compositions 1 1 l-Ol to l 1 1-06 were prepared by 
process (x), using soybean lecithin (45% phospholipid, Avanti). Composition 1 1 1-07 was prepared by 
process (viii). 

10 Tabic ilia 


Concentrate 
composition 

Glyphosate 
g a.e./l 

% w/w 

Lecithin 

Butyl 
stearate 

Ethomeen 

'1725 

1 1 1-01 

200 

6.0 

2 

6.0 

1 1 1-02 

200 


3 

6.0 

1 1 1-03 

200 


1.5 

9.0 

1 1 1-04 

200 


3 

9.0 

111-05 

200 

6.0 

1.5 

9.0 

1 1 1-06 

200 

6.0 

1.5 

3.0 

111-07 

200 



9.0 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
' compositions were made 16 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
15 inhibition was done 1 5 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 111b. 

Table 111b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

29 

22 

250 

41 

29 

350 

53 

32 

450 

68 

35 
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Concentrate composition 

Glypliosate rate 

% Inhibition 


g a.eVlia 

ABUTH 

ECHCF 

Formulation J 

150 

43 

32 


250 

76 . 

43 


350 

86 

47 


450 

94 

66 

1 1 1-01 

150 

67 

33 


250 

85 

40 


350 

96 

71 


450 

97 

59 

1 n -02 

150 

65 

36 


250 

81 

52 


350 

97 

68 


450 

98 

62 

1 1 1 -03 

150 

67 

40 


250 

85 

77 


350 

. 94 

77 


450 

97 

63 

1 1 1 -04 

150 

69 

38 


250 

86 

58 


350 

93 

84 


450 

98 

62 

1 11-05 

150 

73 

40 


250 

83 

53 


350 

93 

75 


450 

96 

61 

111-06 

150 

45 

30 


250 


38 


350 

91 

45 


450 

89 

39 

1 1 1-07 

150 

59 

39 


250 

83 

44 


350 

95 

63 


450 

95 

70 


Data for the 450 g a.e./ha glyphosate rate in this study are unreliable. Application error is 
suspected. The high levels of Ethomeen T/25 included in compositions of this . Example tends to obscure 
the effects of lecithin and butyl stearate, but composition 1 1 1-05, for example, showed outstanding 
5 effectiveness. 

EXAMPLE 112 

Aqueous concentrate compositions were prepared containing glyphosate I PA salt and excipient 
ingredients as shown in Table 1 12a. Process (vii) was followed for concentrate composition 1 12-08 and 
process (x) for concentrate compositions 1 12-01 to 1 12-07 and 1 12-09, using soybean lecithin (45% 
10 phospholipid, Avanti). 
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Table 112a 


v_,oncentraie 

COilipObilUJl 1 

1 \ / n ll /-V t; o 1 

ly pi lUbalC 

O Q ^» /I 

% w/w 

Lecithin 

DUtyl 

MUlN Uo 1 6 

1 19 01 


A A 


A A 
O.U 


220 

A n 




220 

/I n 
.4,U 

1 n 




4 0 

2.0 

6.0 

112-05 

220 

2.0 

0.5 

2.0 

1 12-06 

220 

2.0 

0.5 

4.0 

112-07 

220 

2.0 

0.5 

6.0 

112-08 

220 


0.5 

6.0 

112-09 

220 

6.0 

1.5 

6.0 


Velvetleaf (Abulilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
s compositions were made 17 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 1 8 days after application. 

Formulations B and C were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 1 12b. 

Table 112b 


Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 

40 

59 

250 

68 

61 

350 

90 

91 

450 

93 

94 

Formulation C 

150 

74 

78 

250 

93 

90 

350 

97 

96 

450 

100 

94 

112-01 

150 

79 

85 

250 

93 

98 

350 

96 

97 

450 

97 

95 

112-02 

150 

71 

87 

250 

93 

96 

350 

96 

94 

450 

98 

94 

112-03 

150 

87 

99 

250 

94 

100 

350 

99 

97 

450 

97 

94 
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Concentrate composition 

Glyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

112-04 

150 

89 

100 

250 

94 

99 

350 

97 

98 

450 

98 

95 

1 1 2-05 

150 

73 

100 

250 

90 

100 

350 

95 

98 

450 

96 

94 

112-06 

150 

80 

99 

250 

94 

96 

350 

95 

100 

450 

99 

98 

I 12-07 

150 

88 

83 

250 

94 

92 

350 

96 

92 

450 

100 

90 

112-08 

150 

81 

91 

250 

92 

96 

350 

97 

89 

450 

99 

92 

112-09 

150 

90 

96 

250 

93 

93 

350 

95 

95 

450 

94 

98 


Herbicidal effectiveness overall was very high under the conditions of this study but a tendency 
can be discerned in compositions 1 12-01 to 1 12-04 for performance to improve as butyl stearate 
concentration was increased from zero to 2%. 
5 EXAMPLE 113 

Aqueous spray compositions were prepared containing various tetraalkylammonium salts of 
glyphosate and excipient ingredients as shown in Table 1 1 3a. Process (iii) was followed for spray 
compositions 113-02 to 1 13-04, 1 13-06 to 1 13-08, 1 13-10 to 113-12 and 113-14 to 113-16, using 
soybean lecithin (45% phospholipid, Avanti). Compositions 113-01, i 13-05, 1 13-09 and 1 13-13 are 
10 simple solutions of the tetraalkylammonium salts of glyphosate in water. 

Table 113a 


Spray 

composition 

% w/w 

Glyphosate 
salt 

Lecithin 

1 13-01 


(Me)4N 

1 13-02 

0.10 

(Me)4N 

1 1 3-03 

0.05 

(Me)4N 

1 13-04 

0.02 

(Me)4N 

113-05 


(Et)4N 

1 1 3-06 

0.10 

(Et)4N 

113-07 

0.05 

(Et)4N 
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Sorav 

composition 

% w/w 

Giyphosate 
salt 

Lecithin 

1 13-08 

0.02 

(Et)4N 

1 13-09 


(Pr)4N 

1 13-!0 

0.10 

(Pr)4N 

113-1 1 

0.05 

(Pr)4N 

1 13-12 

0.02 

(Pr)4N 

113-13. 


(Bu)4N 

113-14 

0.10 

(Bu)4N 

113-15 

0.05 

(Bu)4N 

113-16 

0.02 

(Bu)4N 


Velvetleaf (Abutilon theophrasti, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
compositions were made 18 days after planting ABUTH and 20 days after planting ECHCF, and 
5 evaluation ofherbicidal inhibition was done 16 days after application. 

Formulations B, C and J were applied as comparative treatments. In addition, Formulations B 
and C were tank-mixed with a pre-dispersed lecithin composition prepared from soybean lecithin (45% 
phospholipid, Avanti). Results, averaged for all replicates of each treatment, are shown in Table 1 13b. 

Table 113b 


Spray composition 

Giyphosate rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

200 

23 

34 

400 

43 

38 

600 

69 

54 

800 

75 

41 

Formulation B 
+ lecithin 0.1% w/v 

200 

7 

15 

400 

31 

36 

600 

58 

37 

Formulation B 
+ lecithin 0.05% w/v 

200 

10 . 

■ 17 

400 

34 

40 

600 

61 

■ 47 

Formulation B 
+ lecithin 0.025% w/v 

200 

11 

17 

400 

27 

39 

600 

63 

- 39 

Formulation C 

200 

38 

62 

400 

90 

91 

600 

96 

100 

800 

100 

99 

Formulation C 
+ lecithin 0.1% w/v 

200 

36 

55 

400 

81 

93 

600 

100 

95 

Formulation C 
+ lecithin 0.05% w/v 

200 

35 

53 

400 

79 

90 

600 

91 

99 
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Spray composition 

Glyphosate rate 
g a.c./ha 

% Inhibition 

ARI ]T\-\ 

FrHPF 

iZi \^ J 1 I 

Formulation C 
+ lecithin 0.025% w/v 

200 

J z 

J 

400 

77 

oo 

600 

06 

1 on 

1 ormulation J 

200 



400 

O J 

7K 

. - 600 

X7 

0^ 

800 

100 

95 

i 13-01 

200 

^ f 

"^4 

400 

74 


600 

84 

46 

1 13-02 

200 


_) / 

400 


64 

600 

89 

68 

113-03 

200 



400 


so 

600 

88 

7S 

113-04 

200 

90 


400 

1 1 


600 

82 

00 

1 13-05 

200 


4'^ 

400 

70 

4R 

600 


40 

113-06 

200 

J o 

47 

H / 

400 


o \ 

600 


07 

113-07 

200 

6Q 

4 1 

H J 

400 


R4 

OH 

600 

90 

94 

113-08 

200 


4S 

H O 

400 

79 

70 

600 

93 

92 

113-09 

200 

73 

60 

400 

96 

J o 

600 

98 

73 

113-10 

200 


7S 

400 

94 

04 

j'H 

600 

99 

91 

113-11 

200 

72 


400 

94 

98 

600 

100 

99 

113-12 

200 

76 

6S 

400 

97 

79 

600 

100 

100 

113-13 

200 

85 

64 

400 

97 

58 

600 

99 

65 
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Spray composition 

Glyphosaie rate 
g a.c./ha 

% Inhibition 

ABUTH 

ECHCF 

1 13-14 

200 

83 

87 

400 

99 

84 

600 

99 

98 

1 13-15 

200 

87 

66 

400 

94 

96 

600 

100 

100 

1 13-16 

200 

91 

87 

400 

97 

91 

600 

100 

94 


Addition of lecithin to composition B (glyphosate IPA salt) did not provide significant 
enhancement of herbicidal effectiveness. However, when lecithin was added to tetraalkylammoniiim 
salts of glyphosate, significant improvements were obtained. In some cases adding a very low amount of 
5 lecithin (0.02%) gave better results than adding a larger amount (0. 1 %). Outstanding effectiveness, for 
example, was obtained with composition 1 13-16, containing the tetrabutylammonium salt of glyphosate 
and 0.02% lecithin. 

EXAMPLE 114 

Aqueous concentrate compositions were prepared containing glyphosate IPA salt and excipient 
10 ingredients as shown in Table 1 14a. Process (v) was followed for all concentrate compositions, using 
soybean lecithin (45% phospholipid, Avanti). 

Table 114a 


Concentrate 
composition 

Glyphosate 
g a.e./l 

% w/w 

Lecithin 

Benzalkoniiim CI 

1 14-01 

363 

8.1 

5.4 

1 14-02 

363 

8.1 

4.1 

114-03 

363 

8.1 

3.0 

1 14-04 

363 

8.1 

2.1 

I 14-05 

372 

8.3 

2.5 

1 14-06 

363 

6.8 

4.0 

114-07 

362 

6.8 

2.9 

114-08 

355 

3.5 

10.0 

1 14-09 

354 

3.0 

13.3 

1 14-10 

352 

2.5 

16.7 

1 14-11 

352 

2.0 

20.0 

1 14-12 

295 

5.0 

10.0 

1 14-13 

295 

4.5 

13.3 

1 14-14 

294 

4.0 

16.7 

1 14-15 

294 

3.5 

20.0 

1 14-16 

292 

3.0 

23.3 


Veivetleaf (Abutilon theophrasli, ABUTH) and Japanese millet (Echinochloa crus-galli, 
ECHCF) plants were grown and treated by the standard procedures given above. Applications of spray 
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compositions were made 18 days after planting ABUTH and ECHCF, and evaluation of herbicidal 
inhibition was done 18 days after application. 

Formulations B and J were applied as comparative treatments. Results, averaged for all 
replicates of each treatment, are shown in Table 1 14b. 

Table 114b 


Concentrate composition . 

Glyphosatc rate 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCF 

Formulation B 

150 



250 

72 

40 

350 

87 

o / 


450 

o o 

77 

Formulation J 

150 


"1/ 

250 

J ^ 

00 

350 


00 

450 

1 no 

1 on 

1 14-01 

1 50 

78 

07 

250 

87 

00 

350 

Q8 

QO 

450 


1 00 

1 \J\J 

i 14-02 

150 


81 

250 

73 

99 

350 

96 

99 

450 

98 

99 

114-03 

150 

65 

53 

250 

77 

92 

350 

93 

99 

450 

98 

100 

1 14-04 

150 

62 

76 

250 

83 

88 

350 

96 

98 

450 

95 

99 

114-05 

150 

68 

57 

250 

90 

88 

350 

95 

98 

450 

98 

99 

114-06 

150 

72 

57 

250 

83 

98 

350 

93 

98 

450 

98 

100 

114-07 

150 

77 

69 

250 

85 

85 

350 

97 

98 

450 

98 

99 

1 1.4-08 

150 

80 

85 

250 

93 

99 

350 

99 

100 

450 

100 

100 
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Concentrate composition 

Glyphosate rale 
g a.e./ha 

% Inhibition 

ABUTH 

ECHCr 

1 14-09 

150 

88 

88 

250 

95 

99 

350 

100 

99 

450 

100 

100 

114-10 

150 

99 

97 

250 - 

97 

1 00 

350 

100 

100 

450 

99 

99 

114-11 

150 

98 

92 

250 

98 

97 

350 

99 

99 

450 

100 

100 

114-12 

150 

83 

92 

250 

95 

99 

350 

98 

99 

450 

99 

99 

114-13 

150 

91 

95 

250 

94 

97 

350 

99 

100 

450 

99 

100 

114-14 

150 

93 

96 

250 

90 

97 

350 

98 

99 

450 

99 

98 

1 14-15 

150 

90 

97 

250 

99 

97 

350 

100 

100 

450 

99 

99 

114-16 

150 

92 

94 

250 

98 

100 

350 

99 

100 

450 

100 

99 


Overall herbicidal effectiveness in this study v^as extremely high and enhancements over 
commercial standard Formulation J are therefore difficult to discern. However, particularly outstanding 
performance was obtained with compositions 1 14-10, 1 14-1 1 and I 14-13 to 1 14-16 containing lecithin 
and benzalkonium chloride. 


The preceding description of specific embodiments of the present invention is not intended to be 
a complete list of every possible embodiment of the invention. Persons skilled in this field will 
recognize that modifications can be made to the specific embodiments described here that would be 
within the scope of the present invention. 
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1 . A method of applying an exogenous cliemieal to a plant, comprising the steps of 

(a) contacting foliage of the plant with a biologically effective amount of the exogenous 
5 chemical, and 

— ' (b) contacting the same foliage with an aqueous composilion-that comprises a first excipjent 

substance that is amphiphilic, 
wherein the weight/weight ratio of said first excipient substance to the exogenous chemical is 

betAveen about 1:3 and about 1:100; wherein said aqueous composition forms anisotropic 
10 aggregates in or on a wax layer; and wherein step (b) occurs simultaneously with or within 

about 96 hours before or after step (a). 

2. I he method of claim .1, wherein said first excipient substance is a iiposome-forming material 
that comprises an amphiphilic compound or mixture of such compounds having two hydrophobic 
moieties, each of which is a saturated alkyi or acyl chain having from about 8 to about 22 carbon atoms; 

15 wherein said amphiphilic compound or mixture of such compounds having said two hydrophobic 

moieties constitutes from about 40 to 100 percent by weight of all amphiphilic compounds having two 
hydrophobic moieties present in said liposome-fonning material. 

3. The method of claim 2, wherein the liposome-fonning material has a hydrophilic head group 
comprising a cationic group. 

20 4. The method of claim 3, wherein the cationic group is an amine or ammonium group. 

5. The method of claim 1 , wherein the first excipient substance comprises a Iiposome-forming 
compound having a hydrophobic moiety comprising two saturated or unsaturated hydrocarbyl groups r' 
and R each having about 7 to about 21 carbon atoms, said Iiposome-forming compound having, at a pH 
of 4, a formula selected from the group consisting of: 
25 (a)N'(CH2R')(CH2R^)(R^)(R'*)Z" 

wherein R"* and R"* are independently hydrogen, Ci_4 alkyl or C 1.4 hydroxyalkyl and Z is 
a suitable anion; 
^ (b) N\R^)(R^)(R^)CH2CH(0CH2R')CH2(0CH2R^) Z' 

wherein R^ R^ and are independently hydrogen, Cy.4 alkyl or C,,4 hydroxyalkyl and Z 
30 is a suitable anion; 

(c) N'^(R^)(R^)(R^)CH2CH(OCOR*)CH2(OCOR^) Z" 

wherein R^, R^, R^ and Z are as defined above; and 

(d) N''(R^)(R^)(R^)CH2CH2-P04 -CH2CH(0C0R')CH2(0C0R^) 

wherein R^, R^ and R^ are as defined above. 
35 . ■ 
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6. The method of claim 5, wherein Z is selected from the group consisting of hydroxide, chloride, 
bromide, iodide, sulfate, phosphate and acetate. 

7. The method of claim 6, wherein r' and are independently saturated straigiu-chain alkyl 
groups each having about 7 to about 21 carbon atoms. 

8. The method of claim 5, wherein the first excipient substance is a phospholipid selected from the 

group consisting of di-C8.22-aIkanoylphosphatidylcholines and di-Cx.22- 
alkanoylphosphatidylethanolamines. 

9. The method of claim 8, wherein the first excipient substance is a dipalmitoyi or distearoyl ester 
of phosphatidylcholine or a mixture thereof. 

10. The method of claim I, wherein said first excipient substance is a quaternary ammonium 
compound or mixture of such compounds having a hydrophobic moiety that is a saturated alkyl or 
haloalkyl group having about 6 to about 22 carbon atoms. 

1 1. The method of claim 10, wherein said first excipient substance has the formula 
R8.Wa-X-Yh-(CH2)n-N''(R^)(R'\R") T" 

wherein R^ represents said hydrophobic moiety and is a hydrocarbyl or haloalkyl group having from 
about 6 to about 22 carbon atoms, W and Y are independently O or NH, a and b are independently 0 or 1 
but at least one of a and b is 1, X is CO, SO or SO2, n is 2 to 4, R^, R'^ and R" are independently Ci.4 
alkyl, and T is a suitable anion. 

8 

12. The method of claim 1 I, where R is hydrocarbyl and has about 12 to about 1 8 carbon atoms. 

8 

13. The method of claim 1 1, where R is fluorinated. 

14. The method of claim 1 1 , where R is perfluorinated. 

15. The method of claim 14, where R has about 6 to about 12 carbon atoms. 

16. The method of claim 1 1, where T is selected from the group consisting of hydroxide, chloride, 
bromide, iodide, sulfate, phosphate and acetate. 

17. The method of claim 1 1, where R is saturated perfluoroalkyl having about 6 to about 12 carbon 
atoms, X is CO or SO2, Y is NH, a is 0, b is 1, R^ R'^and R" are methyl, and T is selected from the 
group consisting of hydroxide, chloride, bromide, iodide, sulfate, phosphate and acetate. 

18. The method of claim 17, where X is SO2, n is 3 and T is chloride, bromide or iodide. 

19. The method of claim 1, wherein the aqueous composition further comprises. a second excipient 
substance having at least one hydrophobic moiety, wherein if the second excipient substance has one 
hydrophobic moiety, the hydrophobic moiety is a hydrocarbyl or haloalkyl group having about 6 to about 
22 carbon atoms, and wherein if the second excipient substance has a plurality of hydrophobic moieties, 
each such hydrophobic moiety is a hydrocarbyl or haloalkyl group having more than 2 carbon atoms, 
said plurality of hydrophobic moieties having a total of about 12 to about 40 carbon atoms. 
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20. The method of claim 19, wherein said first excipient substance is a liposome-forming substance 
and said second excipient substance is a quaternary ammonium compound or mixture of such 
compounds. 

21. The method of claim 20, wherein said quaternary ammonium compound has the formula 
R^W,-X-Yb-(CH3)„-N^(R^)(R'\R* ') T 

wherein R represents said hydrophobic moiety and is a hydrocarbyl or haloalkyi group haying from 
about 6 to about 22 carbon atoms, W and Y are independently O or NH, a and b are independently 0 or 1 
but at least one of a and b is 1, X is CO, SO or SO2, n is 2 to 4, R^ R'^ and R" are independently C1.4 
alkyi, and T is a suitable anion. 

22. The method of claim 21, where R is hydrocarbyl and has about 12 to about 18 carbon atoms. 

23. The method of claim 2 1 , where R° isfl uorinated. 

24. The method of claim 21, where R is perfluorinated. 

25. The method of claim 24, where R has about 6 to about 12 carbon atoms. 

26. The method of claim 21, where T is selected from the group consisting of hydroxide, chloride, 
bromide, iodide, sulfate, phosphate and acetate. 

27. The method of claim 21, where R is saturated perfluoroalkyl having about 6 to about 12 carbon 
atoms, X is CO or SO2, Y is NH, a is 0, b is 1, r'^, r'^ and R*' are methyl, and T is selected from the 
group consisting of hydroxide, chloride, bromide, iodide, sulfate, phosphate and acetate. 

28. The method of claim 27, where X is SO2, n is 3 and T is chloride, bromide or iodide. 

29. The method of claim 19, wherein said first excipient substance is a liposome-forming substance 
and said second excipient substance is a compound or mixture of compounds of formula 

r'^-co-a-r'' 

wherein R'"^ represents said hydrophobic moiety, r'^ is a Ci.^alkyl group and A is O or NH. 

30. The method of claim 19, wherein said first excipient substance is a liposome-forming substance 
and said second excipient substance is a compound or mixture of compounds of formula 

r'^-co-a-r'^ 

wherein R''^ is a hydrocarbyl group having about 5 to about 21 carbon atoms, r'^ is a hydrocarbyl group 
having 1 to about 14 carbon atoms, the total number of carbon atoms in R'"* and R'^ is about 1 1 to about 
27, and A is O or NH. 

31. The method of claim 30 wherein r'"* has about 11 to about 21 carbon atoms, r'^ has 1 to about 6 
carbon atoms and A is O. 

32. The method of claim 31 wherein said second excipient substance is a C1.4 alkyI ester of a C12.18 
fatty acid, 

33. The method of claim 30 wherein said second excipient substance is a C1.4 alkyl ester of a C12-18 
saturated fatty acid. 

333 


9817tl3A1 I > 


wo 98/17113 PCT/US97/19589 

34. The method of claim 30 wherein said second excipient substance is a propyl, isopropyl or butyl 
ester of a C 12- is ^^tty acid. 

35. The method of claim 30 wherein said second excipient substance is butyl stcaratc. 

36. The method of claim I, wherein said first excipient substance is an alky lether surfactant or 
mixture of such surfactants having the formula 

R'^.0-(CH2CH20)n(CH(CH3)CH2Q)nTR'V 
wherein R'^ is an alkyl or alkenyl group having about 16 to about 22 carbon atoms, n is an average 
number of about 10 to about 100, m is an average number of 0 to about 5 and R^^ is hydrogen or C1.4 
alkyl. 

37. The method of claim 36, wherein m is 0 and r'^ is hydrogen. 

38. The method of claim 36, wherein n is from about 20 to about 40. 

39. The method of claim 37, wherein r''^ is a saturated straight-chain alkyl group. 

40. The method of claim 39, wherein the alkylether surfactant is a cetyl or stearyl ether or mixture 
thereof. 

41 . The method of claim 36, further comprising a second excipient substance which comprises a 
compound or mixture of compounds of formula 

r"*-co-a-r^^ 

wherein r'*^ is a hydrocarbyl group having about 5 to about 21 carbon atoms, r'^ is a hydrocarbyi group 
having 1 to about 14 carbon atoms, the total number of carbon atom5 in R^"* and R^^ is about 1 1 to about 
27, and A is O or NH. 

42. The method of claim 41 wherein R*"* has about 1 1 to about 21 carbon atoms, R*^ has 1 to about 6 
carbon atoms and A is O. 

43. The method of claim 42 wherein said second excipient substance is a C1.4 alkyl ester of a C12.18 
fatty acid. 

44. The method of claim 42 wherein said second excipient substance is a C1.4 alky! ester of a C12.18 
saturated fatty acid. 

45- The method of claim 42 wherein said second excipient substance is a propyl, isopropyl or butyl 
ester of a C12-18 fatty acid. 

46. The method of claim 42 wherein said second excipient substance is butyl stearate. 

47. The method of claim I, where the first excipient substance has a critical packing parameter 
greater than 1/3. 

48. The method of claim 1, wherein the first excipient substance forms aggregates in aqueous 
solution or dispersion the majority of which are not simple micelles. 

49. The method of claim I wherein the exogenous chemical is a foliar-applied exogenous chemical. 


334 


9817113A1 I > 


wo 98/17113 PCT/US97/19589 

. " 50. The method of claim 49 wherein the exogenous chemical is a pesticide, gamctocide or plant 

growth regulator. 

5 I . The method of claim 50 wherein the exogenous chemical is a herbicide, nematicide or plant 
growth regulator. 

5 52. The method of claim 5 1 wherein the exogenous chemical is a herbicide. 

53. The method of claim 52 wherein the herbicide is selected from the group consisting of 
acetanilides, bipyridyls, cyclohexenones, dinitroanilines, diphenylethers, fatty acids, 
hydroxybenzonitriies, imidazolinones, phenoxies, phenoxypropionates, substituted ureas, sulfonylureas, 
thiocarbamates and triazines. 

10 54. The method of claim 52 wherein the herbicide is selected from the group consisting of 

acetochlor, alachlor, metolachlor, aminotriazole, asulam, bentazon, bialaphos, diquat, paraquat, bromacil, 
clethodim, sethoxydim, dicamba, diflufenican, pendimethalin, acifluorfen, fomesafen, oxyfluorfen, C9.10 
fatty acids, fosamine, flupoxam, glufosinate, glyphosale, bromoxynil, imazaquin, imazethapyr, isoxaben, 
norfiurazon, 2,4-D, diclofop, fluazifop, quizalofop, picloram, propanil, fluometuron, isoproturon, 

15 chlorimuron, chlorsulfuron, halosulfuron, mctsulfuron, primisulfuron, sulfometuron, sulfosulfuron, 
triallate, atrazine, metribuzin, triciopyr and herbicidal derivatives thereof. 

55. The method of claim 54 wherein the herbicide is glyphosate or a herbicidal derivative thereof. 

56. The method of claim 55 wherein the herbicide is glyphosate in its acid form. 

57. The method of claim 51 wherein the exogenous chemical is water-soluble. 

20 58. The method of claim 57 wherein the exogenous chemical is a salt having an anion portion and a 
cation portion. 

59. The method of claim 58 wherein at least one of said anion and cation portions is biologically 
active and has a molecular weight of less than about 300. 

60. The method of claim 59 wherein the exogenous chemical is paraquat or diquat. 

25 61 . The method of claim 59 wherein the exogenous chemical exhibits systemic biological activity in 
the plant. 

62. The method of claim 61 wherein the exogenous chemical has one or more functional groups 
selected from the group consisting of amine, amide, carboxylate, phosphonate and phosphinate groups. 

63. The method of claim 62 wherein the exogenous chemical is a salt of 3,4,4-trifluoro-3-butenoic 
30 acid or of N-(3,4,4-trifluoro-i-oxo-3-buteny])glycine that exhibits nematicidal activity. 

64. The method of claim 62 wherein the exogenous chemical is a herbicidal or plant growth 
regulating compound having at least one of each of amine, carboxylate and either phosphonate or 
phosphinate functional groups. 

65. The method of claim 64 wherein the herbicidal or plant growth regulating compound is a salt of 
35 glufosinate. 

66. The method of claim 65 wherein the salt of glufosinate is the ammonium salt. 
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67. The method of claim 64 wherein the herbicidal or plant growth regulating compound is a salt of 
N-phosphonomethylglycine. 

68. The method of claim 67 wherein the salt of N-phosphonomethylglycinc is selected from the 
group consisting of sodium, potassium, ammonium, mono-, di-, tri- and tetra-Ci.4-alkylammonium, 
mono-, di- and tri-C).4-alkanolammonium, mono-, di- and tri-Ci.4-alkyIsulfonium and sulfoxonium salts. 

69. The method of claim 68 wherein the salt of N-phosphonomethylglycine is the ammonium, 
monoisopropylammonium or trimethylsulfonium salt. 

70. The method of claim 1, where the aqueous composition comprises supramolecular aggregates of 
the first excipient substance which have an average diameter of at least 20 nm. 

71 . The method of claim 1, where the aqueous composition comprises supramolecular aggregates of 
the first excipient substance which have an average diameter of at least 30 nm. 

72. The method of claim 41, where the aqueous composition is an emulsion comprising an oil phase 
that comprises said second excipient substance. 

73. The method of claim 72, where the emulsion is a water-in-oil-in-water multiple emulsion. 

74. The method of claim 72, wherein the emulsion is an oil-in-water emulsion. 

75. The method of claim 1 , wherein the aqueous composition on an epicuticular wax layer on a plant 
surface forms or enlarges hydrophiiic channels through the epicuticular wax layer, the hydrophilic 
channels being capable of transporting the exogenous chemical into the plant more rapidly or more 
completely than an epicuticular wax layer lacking such formation or enlargement of hydrophilic 
channels. 

76. The method of claim 1, wherein the composition forms an aqueous microdomain in or on an 
epicuticular wax layer on a plant surface, said first excipient substance in the aqueous microdomain 
being present as bilayers or multilamellar structures. 

77. The method of claim 1, wherein step (b) occurs simultaneously with step (a). 

78. The method of claim 77, wherein the exogenous chemical is contained within said aqueous 
composition. 

79. An aqueous composition for application to a plant in conjunction with the application of an 
exogenous chemical to the plant, comprising: 

(a) a first excipient substance that is amphiphilic, and 

(b) a second excipient substance having at least one hydrophobic moiety, wherein if the second 

excipient substance has one hydrophobic moiety, the hydrophobic moiety is a 
hydrocarbyl or haloalkyi group having about 6 to about 22 carbon atoms, and 
wherein if the second excipient substance has a plurality of hydrophobic moieties, 
each such hydrophobic moiety is a hydrocarbyl or haloalkyi group having more than 
2 carbon atoms, said plurality of hydrophobic moieties having a total of about 12 to 
about 40 carbon atoms; 
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wherein the weight/weight ratio of said first excipient substance to the exogenous chemical is 
between about 1 :3 and about 1 :100; and wherein said aqueous composition forms 
anisotropic aggregates in or on a wax layer. 

80. The composition of claim 79, wherein said first excipient substance is a liposome-forming 
material that comprises an amphiphilic compound or mixture of such compounds having two 
hydrophobic moieties, each of which is a saturated alkyi or acyl chain having from about 8 to about 22 
carbon atoms; wherein said amphiphilic compound or mixture of such compounds having said two 
hydrophobic moieties constitutes from about 40 to 100 percent by weight of all amphiphilic compounds 
having two hydrophobic moieties present in said liposome-forming material. 

81. The composition of claim 80, wherein the liposome-forming material has a hydropiiilic head 
group comprising a calionic group. 

82. The composition of claim 81 , wherein the cationic group is an amine or ammonium group. 

83. The composition of claim 79, wherein the first excipient substance comprises a liposome- 
forming compound having a hydrophobic moiety comprising two saturated or unsaturated hydrocarbyl 
groups R and each having about 7 to about 21 carbon atoms, said liposome-fomiing compound 
having, at a pH of 4, a formula selected from the group consisting of: 

(a) N^CCH.R' XCH.R'XR^XR^) Z' 

wherein R^ and R** are independently hydrogen, alkyl or C1.4 hydroxyalkyi and Z is 
a suitable anion; 

(b) N\r'XR^XR^)CH2CH(OCH2R')CH2(OCH2R^) Z 

wherein R^, R^ and R'^ are independently hydrogen, Cj.4 alkyl or Ct.^ hydroxyalkyi and Z 
is a suitable anion; 

(c) N"(R^XR^)(R^)CH2CH(0C0R')CH2(0C0R^) Z 

wherein R^, R^ R^ and Z are as defmed above; and 

(d) N'^(R^XR^XR^)CH2CH2-P04 -CH2CH(0C0R' )CH2(OCOR^) 

wherein R^, R^, and R'' are as defmed above. 

84. The composition of claim 83, wherein Z is selected from the group consisting of hydroxide, 
chloride, bromide, iodide, sulfate, phosphate and acetate. 

85. The composition of claim 84, wherein R* and R' are independently saturated straight-chain alkyl 
groups each having about 7 to about 2 1 carbon atoms. 

86. The composition of claim 83, wherein the first excipient substance is a phospholipid selected 
from the group consisting of di-C8.22-2lkanoylphosphatidylcholines and di-C8.22- 
alkanoylphosphatidylelhanolamines. 

87. The composition of claim 86, wherein the first excipient substance is a dipalmitoyi or distearoyi 
ester of phosphatidylcholine or a mixture thereof. 
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88. The composition of claim 79, wherein said first excipient substance is a quaternary ammonium 
compound or mixture of such compounds having a hydrophobic moiety that is a saturated alkyi or 
haloalkyi group having about 6 to about 22 carbon atoms. 

89. The composition of claim 88, wherein said first excipient substance has the formula 
5 R^-WVX-Y5-(CIl2)n-N'"(R^)(R'^)(R'')T' 

wherein R represents said hydrophobic moiety and is a hydrocarbyl or haioalkyl group having from 
about 6 to about 22 carbon atoms, W and Y are independently O or NH, a and b are independently 0 or 1 
but at least one of a and b is 1, X is CO, SO or SO2, n is 2 to 4, R*^, R*^ and R" are independently C1.4 
alkyI, and T is a suitable anion. 
10 90. The composition of claim 89, where R^ is hydrocarbyl and has about 12 to about 18 carbon 
atoms. 

91. The composition of claim 89, where R is fluorinated, 

8 

92. The composition of claim 89, where R is perfluorinated. 

93. The composition of claim 92, where R has about 6 to about 12 carbon atoms. 

15 94, The composition of claim 89, where T is selected from the group consisting of hydroxide, 
chloride, bromide, iodide, sulfate, phosphate and acetate. 

95, The composition of claim 89, where R is saturated perfluoroalkyi having about 6 to about 12 
carbon atoms, X is CO or SO2, Y is NH, a is 0, b is 1, R^, R'^ and R** are methyl, and T is selected from 
the group consisting of hydroxide, chloride, bromide, iodide, sulfate, phosphate and acetate. 
20 96. The composition of claim 95, where X is SO2, n is 3 and T is chloride, bromide or iodide. 
97. The composition of claim 79, wherein the second excipient substance has a plurality of 
hydrophobic moieties, each such hydrophobic moiety being a hydrocarbyl or haloalkyi group having 
more than 2 carbon atoms, said plurality of hydrophobic moieties having a total of about 12 to about 40 
carbon atoms. 

25 98. The composition of claim 79, wherein said first excipient substance is a liposome-forming 

substance and said second excipient substance is a quaternary ammonium compound or mixture of such 
compounds. 

99. The composition of claim 98, wherein said quaternary ammonium compound has the formula 
R^-Wa-X-Yb-(CH2)n-N^(R^)(R'^)(R*') T' 

30 wherein R^ represents said hydrophobic moiety and is a hydrocarbyl or haloalkyi group having from 

about 6 to about 22 carbon atoms, W and Y are independently O or NH, a and b are independently 0 or. 1 
but at least one of a and b is K X is CO, SO or SO2, n is 2 to 4, R^, r'^ and r" are independently C1.4 
alkyl, and T is a suitable anion. 

100. The composition of claim 99, where R is hydrocarbyl and has about 12 to about 1 8 carbon 
35 atoms. 

101. The composition of claim 99, where R is fluorinated. 
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102. The composiiion of claim 99, where R** is perfluorinated. 

103. The composition of claim 102, where R*^ has about 6 to about 12 carbon atoms. 

104. The composition of claim 99, where T is selected from the group consisting of hydroxide, 
chloride, bromide, iodide, sulfate, phosphate and acetate. 

5 .105. The composition of claim 99, where R^ is saturated perfluoroalky! having about 6 to about 12 

carbon atoms, X is CO or SO2, Y is NH, a is 0, b is 1, R^ R'^ and R*' are methyl, and T is selected from 
the group consisting of hydroxide, chloride, bromide, iodide, sulfate, phosphate and acetate. 

106. The composition of claim 105, where X is SO2, n is 3 and T is chloride, bromide or iodide. 

107. The composition of claim 79, wherein said first excipient substance is a liposome-forming 
10 substance and said second excipient substance is a compound or mixture of compounds of formula 

r'^-co-a-r^' 

wherein R*"^ represents said hydrophobic moiety, R'^ is a Ci.^ alkyl group and A is O or NH. 

108. The composition of claim 79, wherein said first excipient substance is a liposome-forming 
substance and said second excipient substance is a compound or mixture of compounds of formula 

15 r'^-co-a-r'' 

wherein R'"* is a hydrocarbyl group having about 5 to about 21 carbon atoms, R'^ is a hydrocarbyl group 
having 1 to about 14 carbon atoms, the total number of carbon atoms in r'"* and R'^ is about 1 1 to about 
27, and A is O or NH. 

109. The composition of claim 108 wherein R'"^ has about 1 1 to about 21 carbon atoms, R'^ has 1 to 
20 about 6 carbon atoms and A is O. 

1 10. The composition of claim 109 wherein said second excipient substance is a C1.4 alkyl ester of a 
C12-18 fatty acid. 

111. The composition of claim 108 wherein said second excipient substance is a C1.4 alkyl ester of a 
C12.18 saturated fatty acid. 

25 1 12. The composition of claim 108 wherein said second excipient substance is a propyl, isopropyl or 

butyl ester of a C12.18 fatty acid. 

1 13. The composition of claim 108 wherein said second excipient substance is butyl stearate. 

1 14. The composition of claim 79, wherein said first excipient substance is an alkylether surfactant or 
mixture of such surfactants having the formula 

30 R'^-0-(CH2CH20)„(CH(CH3)CH20)^-R'^ 

wherein R ' is an alkyl or alkenyl group having about 16 to about 22 carbon atoms, n is an average 
number of about 10 to about 100, m is an average number of 0 to about 5 and R'^ is hydrogen or C1.4 
alkyl. 

1 15. The composition of claim 1 14, wherein m is 0 and R^^ is hydrogen. 
35 1 16. The composition of claim 1 14, wherein n is from about 20 to about 40. 

1 17. The composition of claim 1 15, wherein R'^ is a saturated straight-chain alkyl group. 
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1 i 8- The composiiion of claim 1 1 7, wherein the alkyleiher surfactant is a cetyi or stearyl ether or 
mixture thereof. 

1 19. The composition of claim 1 14, further comprising a second excipient substance which comprises 
a compound or mixture of compounds of formula 

r'^-co-a-r'' 

wherein R'"* is a hydrocarbyl group having about 5 to about 21 carbon atoms, R'^ is a hydrocarbyl group 
having 1 to about 14 carbon atoms, the total number of carbon atoms in R and R " is about 1 1 to about 
27, and A is O or NH. 

120. The composition of claim 1 19 wherein r'"^ has about 1 1 to about 21 carbon atoms, R'^ has 1 to 
about 6 carbon atoms and A is O. 

121. The composition of claim 120 wherein said second excipient substance is a C|.4 alkyi ester of a 
C12-18 fatty acid. 

122. The composition of claim 120 wherein said second excipient substance is a Cj.^ alky! ester of a 
C12.18 saturated fatty acid. 

123. The composition of claim 120 wherein said second excipient substance is a propyK isopropyl or 
butyl ester of a C12-18 f^^y acid. 

124. The composiiion of claim 120 wherein said second excipient substance is butyl stearatc. 

125. The composition of claim 79, where the first excipient substance has a critical packing parameter 
greater than 1/3. 

126. The composiiion of claim 79, wherein the first excipient substance forms aggregates in aqueous 
solution or dispersion the majority of which are not simple micelles. 

127. The composition of claim 79 wherein the exogenous chemical is a foliar-applied exogenous 
chemical. 

128. The composition of claim 79, where the aqueous composition comprises supramolecular 
aggregates of the first excipient substance which have an average diameter of at least 20 nm. 

129. The composition of claim 79, where the aqueous composition comprises supramolecular 
aggregates of the first excipient substance which have an average diameter of at least 30 nm. 

130. The composition of claim 1 19, where the aqueous composition is an emulsion comprising an oil 
phase that comprises said second excipient substance. 

131 . The composition of claim 130, where the emulsion is a water-in-oil-in-waler multiple emulsion. 

1 32. The composition of claim 1 30, wherein the emulsion is an oil-in-water emulsion. 

133. The composition of claim 79, wherein the aqueous composition on an epicuticular wax layer on a 
plant surface forms or enlarges hydrophilic channels through the epicuticular wax layer, the hydrophilic 
channels being capable of transporting the exogenous chemical into the plant more rapidly or more 
completely than an epicuticular wax layer lacking such formation or enlargement of hydrophilic 
channels. 
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134. The composition of claim 79, wherein the composition forms an aqueous microdomain in or on 
an epicuticular wax layer on a plant surface, said first excipient substance in the aqueous microdomain 
being present as bilayers or multilamellar structures. 

135. A plant treatment composition comprising 

(a) an exogenous chemical, and 

(b) a first excipient substance that is amphiphilic; 

wherein the weight/weight ratio of said first excipient substance to the exogenous chemical is between 
about 1:3 and about 1:100; and wherein in presence of water said composition forms anisotropic 
aggregates in or on a wax layer. 

136. The composition of Claim 135, further comprising water in an amount effective to make the 
composition a dilute aqueous composition ready for application to foliage of a plant. 

137. The composition of Claim 135, wherein the composition is a shelf-stable concentrate 
composition comprising the exogenous chemical substance in an amount of about 15 to about 90 percent 
by weight. 

138. The composition of Claim 137, wherein the composition is a solid composition comprising the 
exogenous chemical substance in an amount of about 30 to about 90 percent by weight. 

1 39. The composition of Claim 1 38, wherein the composition is a water-soluble or water-dispersible 
granular formulation, 

1 40. The composition of Claim 137, further comprising a liquid diluent, and wherein the composition 
comprises the exogenous chemical substance in an amount of about 15 to about 60 percent by weight, 

141. The composition of Claim 140 wherein the exogenous chemical substance is water-soluble and is 
present in an aqueous phase of the composition in an amount of about 15 to about 45 percent by weight 
of the composition. 

142. The composition of Claim 141, wherein the composition is an aqueous solution concentrate. 

143. The composition of Claim 141, wherein the composition is an emulsion having an oil phase. 

144. The composition of Claim 143, wherein the composition is an oil-in-water emulsion. 

145. The composition of Claim 143, wherein the composition is a water-in-oil emulsion. 

146. The composition of Claim 143, wherein the composition is a water-in-oil-in-water multiple 
emulsion. 

147. The composition of Claim 141, further comprising a solid inorganic particulate colloidal 
material. 

148. The composition of claim 136, where the composition comprises supramoiecular aggregates of 
the first excipient substance which have an average diameter of at least 20 nm. 

149. The composition of claim 136, where the composition comprises supramoiecular aggregates of 
the first excipient substance which have an average diameter of at least 30 nm. 
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150. The composition of claim 135, wherein the composition in the presence of water on an 
cpicuticular w^ax layer on a plant surface forms or enlarges hydrophilic channels through the epicuticular 
wax layer, the hydrophilic channels being capable of transporting the exogenous chemical into the plant 
more rapidly or more completely than an cpicuticular wax layer lacking such formation or enlargement 

5 of hydrophilic channels. 

151. The composition of claim 135, wherein the composition in the presence of water in or on an 
epicuticular wax layer on a plant surface forms an aqueous microdomain, said first excipient substance in 
the aqueous microdomain being present as bilayers or multilamellar structures. 

152. The composition of claim 135, wherein said first excipient substance is a liposome-forming 
]0 material that comprises an amphiphilic compound or mixture of such compounds having two 

hydrophobic moieties, each of which is a saturated alkyl or acyl chain having from about 8 to about 22 
carbon atoms; wherein said amphiphilic compound or mixture of such compounds having said two 
hydrophobic moieties constitutes from about 40 to 100 percent by weight of all amphiphilic compounds 
having two hydrophobic moieties present in said liposome-forming material. 
15 153. The composition of claim 152, wherein the liposome-forming material has a hydrophilic head 

group comprising a cationic group. 

1 54. The composition of claim 1 53, wherein the cationic group is an amine or ammonium group. 

155. The composition of claim 135, wherein the first excipient substance comprises a liposome- 
forming compound having a hydrophobic moiety comprising two saturated or unsaturated hydrocarbyl 

20 groups and R" each having about 7 to about 21 carbon atoms, said hposome-forming compound 
having, at a pH of 4, a formula selected from the group consisting of: 
(a) N\CH2R')(CH2R^)(R^)(R^) Z 

wherein R^ and R"* are independently hydrogen, C1.4 alkyl or C 1.4 hydroxyalkyl and Z is 
a suitable anion; 

25 (b) n'(R^)(R^)(R^)CH2CH(OCH2R^)CH2(OCH2R^) Z' 

wherein R^, R^ and R^ are independently hydrogen, C(.4 alkyl or C1.4 hydroxyalkyl and Z 

is a suitable anion; 
(c) N\R^)(R^)(R^)CH2CH(0C0R')CH2(0C0R^) Z" 

wherein R^, R^, R^ and Z are as defined above; and 
30 (d) N'^(R^)(R^)(R^)CH2CH2-P04"-CH2CH(OCOR')CH2(OCOR-) 

wherein R^, R^, and R^ are as defined above. 

156. The composition of claim 155, wherein Z is selected from the group consisting of hydroxide, 
chloride, bromide, iodide, sulfate, phosphate and acetate. 

157. The composition of claim 156, wherein R' and R^ are independently saturated straight-chain 
35 alkyl groups each having about 7 to about 21 carbon atoms. 
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158. The composition of claim 155, wherein the first excipient substance is a phospholipid selected 
from the group consisting of di-Cg.22-alkanoyIphosphatidylchoiines and di-Cg.22- 
alkanoylphosphatidylethanoiamines. 

159. The composition of claim 158, wherein the first excipient substance is a dipalmitoyi or distearoyl 
5 ester of phosphatidylcholine or a mixture thereof 

160. The composition of claim 135, wherein said first excipient substance is a quaternary ammonium 
compound or mixture of such compounds having a hydrophobic moiety that is a saturated alky I or 
haloalkyl group having about 6 to about 22 carbon atoms. 

161. The composition of claim 1 60, wherein said first excipient substance has the fonnula 
10 R^-Wa-X-Yb-(CH2)n-N\R'')(R'^)(R' ') T 

wherein R represents said hydrophobic moiety and is a hydrocarbyi or haloalkyl group having from 
about 6 to about 22 carbon atoms, W and Y are independently O or NH, a and b are independently 0 or 1 
but at least one of a and b is 1, X is CO, SO or SO2, n is 2 to 4, r'^, R'^ and R" arc independently C,.4 
alkyi, and T is a suitable anion. 
15 162, The composition of claim 161 , where R*' is hydrocarbyi and has about 12toabout IScarbon 

atoms. 

163. The composition of claim 161 , where R^ is fluorinated. 

164. The composition of claim 161, where R^ is perfluorinated. 

165. The composition of claim 164, where R^ has about 6 to about 12 carbon atoms. 

20 166. The composition of claim 161, where T is selected from the group consisting of hydroxide, 

chloride, bromide, iodide, sulfate, phosphate and acetate. 

1 67. The composition of claim 161, where R is saturated perfiuoroalkyl having about 6 to about 1 2 
carbon atoms, X is CO or SO2, Y is NH, a is 0, b is 1, R^ R*^ and R" are methyl, and T is selected from 
the group consisting of hydroxide, chloride, bromide, iodide, sulfate, phosphate and acetate. 
25 168. The composition of claim 167, where X is SO2, n is 3 and T is chloride, bromide or iodide. 

169. The composition of claim 135, wherein the aqueous composition further comprises a. second 
excipient substance having at least one hydrophobic moiety, wherein if the second excipient substance 
has one hydrophobic moiety, the hydrophobic moiety is a hydrocarbyi or haloalkyl group having about 6 
to about 22 carbon atoms, and wherein if the second excipient substance has a plurality of hydrophobic 

30 moieties, each such hydrophobic moiety is a hydrocarbyi or haloalkyl group having more than 2 carbon 
atoms, said plurality of hydrophobic moieties having a total of about 12 to about 40 carbon atoms. 

170. The composition of claim 169, wherein said first excipient substance is a liposome-forming 
substance and said second excipient substance is a quaternary ammonium compound or mixture of such 
compounds. 

35 171. The composition of claim 1 70, wherein said quaternary ammonium compound has the formula 

R^W3-X-Yh-(CH2)n-N^(R^)(R'^)(R") T 
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wherein R** represents said hydrophobic moiety and is a hydrocarbyl or haloalkyl group having from 
about 6 to about 22 carbon atoms, W and Y are independently O or NH, a and b are independently 0 or 1 
but at least one of a and b is 1, X is CO, SO or SO2, n is 2 to 4, r'\ r'^ and r" are independently C1.4 
alkyl, and T is a suitable anion. 
5 172. The composition of claim 171, where R is hydrocarbyl and has about 12. to about 18 carbon 
atoms. 

173. The composition of claim 1 71 , where R is fluorinatcd. 

174. The composition of claim 171, where R is perfluorinated. 

175. The composition of claim 174, where R^ has about 6 to about 12 carbon atoms. 

10 176. The composition of claim 171, where T is selected from the group consisting of hydroxide, 
chloride, bromide, iodide, sulfate, phosphate and acetate. 

177. The composition of claim 171, where R is saturated perfluoroalkyl having about 6 to about 12 
carbon atoms, X is CO or SO2, Y is NH, a is 0, b is I , R^, r'^ and r' ' are methyl, and T is selected from 
the group consisting of hydroxide, chloride, bromide, iodide, sulfate, phosphate and acetate. 
15 1 78. The composition of claim 1 77, where X is SO2, n is 3 and T is chloride, bromide or iodide. 

179. The composition of claim 169, wherein said first excipient substance is a liposome-forming 
substance and said second excipient substance is a compound or mixture of compounds of formula 

r'^-co-a-r'" 

wherein R'"* represents said hydrophobic moiety, r'^ is a Ci.f, alkyl group and A is O or NH. 
20 180. The composition of claim 169, wherein said first excipient substance is a liposome-forming 
substance and said second excipient substance is a compound or mixture of compounds of formula 

r'-co-a-r'' 

wherein r'"* is a hydrocarbyl group having about 5 to about 21 carbon atoms, r'^ is a hydrocarbyl group 
having 1 to about 14 carbon atoms, the total number of carbon atoms in r'"^ and R' ^ is about 1 1 to about 
25 2 7, and A is O or NH. 

181. The composition of claim 180 wherein r'"* has about 1 1 to about 21 carbon atoms, R^ ^ has 1 to 
about 6 carbon atoms and A is O. 

182. The composition of claim 181 wherein said second excipient substance is a Cj_4 alkyl ester of a 
C]2-]8 f^tty acid. 

30 183. The composition of claim 180 wherein said second excipient substance is a C1.4 alkyl ester of a 
C12-18 saturated fatty acid. 

184. The composition of claim 180 wherein said second excipient substance is a propyl, isopropyl or 
butyl ester of a C12-18 fatty acid. 

1 85. The composition of claim 1 80 wherein said second excipient substance is butyl stearate. 

35 186. The composition of claim 135, wherein said first excipient substance is an alkylether surfactant 

or mixture of such surfactants having the formula 
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R ' '-0-(CI l2CH20)n(CH(CH3)CH20);^-R ' ^ 
wherein R*" is an alky I or alkenyl group having about 16 to about 22 carbon atoms, n is an average 
number of about 10 to about 100, m is an average number of 0 to about 5 and R'"^ is hydrogen or C 1.4 
alkyl. 

5 1 87. The composition of claim 1 86, wherein m is 0 and r'"* is hydrogen. 

1 88. The composition of claim 1 86, wherein n is from about 20 to about 40. 

1 89. The composition of claim 1 87, wherein r'^ is a saturated straight-chain alkyl group. 

190. The composition of claim 189, wherein the alkylether surfactant is a cetyl or slearyl ether or 

mixture thereof. 

10 191. The composition of claim 186, further comprising a second excipient substance which comprises 

a compound or mixture of compounds of formula 

r^'-co-a-r'' 

wherein r'"^ is a hydrocarbyl group having about 5 to about 21 carbon atoms, r'^ is a hydrocarbyl group 
having 1 to about 14 carbon atoms, the total number of carbon atoms in R^"^ and r'^ is about 1 1 to about 
15 27, and A is O or NH. 

192. The composition of claim 191 wherein r'"* has about 11 to about 21 carbon atoms, R'^ has 1 to 
about 6 carbon atoms and A is O. 

193, The composition of claim 192 wherein said second excipient substance is a C1.4 alkyl ester of a 
C12-18 f^tty acid. 

20 194. The composition of claim 192 wherein said second excipient substance is a C|.4 alkyl ester of a 

C12.18 saturated fatty acid. 

195. The composition of claim 192 wherein said second excipient substance is a propyl, isopropyi or 
butyl ester of a C 12-1 8 f^tty acid. 

196, The composition of claim 192 wherein said second excipient substance is butyl stearate. 
25 197. The composition of claim 135, where the first excipient substance has a critical packing 

parameter greater than 1/3. 

198. The composition of claim 135, wherein the first excipient substance forms aggregates in aqueous 
solution or dispersion the majority of which are not simple micelles. 

199. The composition of claim 135 wherein the exogenous chemical is a foliar-applied exogenous 
30 chemical. 

200. The composition of claim 199 wherein the exogenous chemical is a pesticide, gametocide or 
plant growth regulator. 

201 . The composition of claim 200 wherein the exogenous chemical is a herbicide, nemaiicide or 
plant growth regulator. 

35 202. The composition of claim 201 wherein the exogenous chemical is a herbicide. 
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203. The composition of claim 202 wherein the herbicide is selected from the group consisting of 
acetanilides, bipyridyls, cyciohexenones, dinitroanilines, diphenylethers, fatly acids, 
hydroxybenzonitriles, imidazolinones, phenoxies, phenoxypropionates, substituted ureas, sulfonylureas, 
thiocarbamates and triazines. 
5 204. The composition of claim 202 wherein the herbicide is selected from the group consisting of 

acetpchlor, alachlor, metolachlor, aminotriazole, asulam, bentazon, bialaphos, diquat, paraquat, bromacil, 
clethodim, sethoxydim, dicamba, diflufenican, pendimethalin, acifluorfen, C9.10 fatty acids, fomesafen, 
oxyfluorfen, fosamine, flupoxam, glufosinate, glyphosate, bromoxynil, imazaquin, imazethapyr, 
isoxaben, norflurazon, 2,4-D, diclofop, fluazifop, quizalofop, picloram, propanil, fluometuron, 
10 isoproluron, chlorimuron, chlorsulfuron, halosulfuron, metsulfuron, primisulfuron, sulfometuron, 
sulfosulfuron, trial late, atrazine, metribuzin, triclopyr and herbicidal derivatives thereof. 

205. The composition of claim 204 wherein the herbicide is glyphosate or a herbicidal derivative 
thereof. 

206. The composition of claim 205 wherein the herbicide is glyphosate in its acid form. 
15 207. The composition of claim 201 wherein the exogenous chemical is water-soluble. 

208. The composition of claim 207 wherein the exogenous chemical is a salt having an anion portion 
and a cation portion. 

209. The composition of claim 208 wherein at least one of said anion and cation portions is 
biologically active and has a molecular weight of less than about 300. 

20 210. The composition of claim 209 wherein the exogenous chemical is paraquat or diquat. 

211. The composition of claim 209 wherein the exogenous chemical exhibits systemic biological 
activity in the plant. 

212. The composition of claim 21 1 wherein the exogenous chemical has one or more functional 
groups selected from the group consisting of amine, amide, carboxylate, phosphonate and phosphinate 

25 groups. 

213. The composition of claim 212 wherein the exogenous chemical is a salt of 3,4,4-trifluoro-3- 
butenoic acid or of N-(3,4,4-trifluoro-I-oxo-3-butenyl)glycine that exhibits nematicidal activity. 

214. The composition of claim 212 wherein the exogenous chemical is a herbicidal or plant growth 
regulating compound having at least one of each of amine, carboxylate and either phosphonate or 

30 phosphinate functional groups. 

215. The composition of claim 214 wherein the herbicidal or plant growth regulating compound is a 
salt of glufosinate. 

216. The composition of claim 2 1 5 wherein the salt of glufosinate is the ammonium salt. 

217. The composition of claim 214 wherein the herbicidal or plant growth regulating compound is a 
.35 salt of N-phosphonomethylglycine. 
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218. The composition of claim 217 wherein the salt ofN-phosphonomethylglycine is selected from 
the group consisting of sodium, potassium, ammonium, mono-, di-, tri- and tetra-Ci.^-alkylammonium, 
mono-, di- and tri-Ci.4-aikanolammonium, mono-, di- and tri-C,.4-alkyIsulfonium and sulfoxonium salts. 

219. The composition of claim 218 wherein the salt of N-phosphonomethylglycine is the ammonium, 
5 monoisopropylammonium or trimethylsulfonium salt. 

220. The composition of claim 4 35, where the aqueous composition comprises supramolecuiar 
aggregates of the first excipient substance which have an average diameter of at least 20 nm. 

22 1 . The composition of claim 1 35, where the aqueous composition comprises supramolecuiar 
aggregates of the first excipient substance which have an average diameter of at least 30 nm. 

10 222. The composition of claim 191, where the aqueous composition is an emulsion comprising an oil 
phase that comprises said second excipient substance. 

223. The composition of claim 222, where the emulsion is a water-in-oil-in-water multiple emulsion. 

224. The composition of claim 222, wherein the emulsion is an oil-in-water emulsion. 

225. A plant treatment method, comprising the step of contacting foliage of the plant with a 

15 biologically effective amount of a composition according to any of claims 135, 136, or 148 to 224. 

226. A method for enhancing the yield of a field crop comprising the steps of: 

(a) planting a crop in a field, 

(b) substantially freeing the field of one or more weed species that would diminish the yield of 
the crop by applying to the weed species a herbicidally effective amount of a composition 

20 that comprises (i) a foliar herbicide, (ii) an aqueous diluent, (iii) a first excipient substance 

that is amphiphilic; 

wherein the weightyweight ratio of said first excipient substance to the exogerious 

chemical is between about 1 :3 and about 1 : 100; and wherein said composition forms 
anisotropic aggregates in or on a wax layer; 
25 (c) allowing the crop to mature, and 

(d) harvesting the crop. 

227. A method of enhancing the yield of a field crop comprising the steps of: 

(a) substantially freeing a field of one or more weed species that would diminish the yield of the 
crop by applying to the weed species a herbicidally effective amount of a composition that 
30 comprises (i) a foliar herbicide, (ii) an aqueous diluent, (iii) a first excipient substance that is 

amphiphilic; 

wherein the weight/weight ratio of said first excipient substance to the exogenous 

chemical is between about 1:3 and about 1:100; and wherein said composition forms 
anisotropic aggregates in or on a wax layer; 
35 (b) planting the crop in the field, 

(c) allowing the crop to mature, and 
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(d) harvesting the crop. 

228. A plant treatment method, comprising contacting the foliage with a composition comprising 

(a) water, 

(b) a biologically effective amount of the exogenous chemical, and 

(c) a first excipient substance that is amphiphilic: 

wherein the weight/weight ratio of said first excipient substance to the exogenous chemical is 
between about 1:3 and about 1: 100; and wherein said composition forms anisotropic 
aggregates in or on a wax layer, and wherein the biological effectiveness of the composition 
is greater than that of otherwise similar compositions that do not form such anisotropic 
aggregates. 

229. The method of claim 10 wherein the first excipient substance is Fluorad FC-135 or Fluorad FC- 
754. 

230. The method of claim 20 wherein the second excipient substance is Fluorad FC- 135 or Fluorad 
FC-754. 

231. The composition of claim 88 wherein the first excipient substance is Fluorad FC-135 or Fluorad 
FC-754. 

232. The composition of claim 98 wherein the second excipient substance is Fluorad FC-135 or 
Fluorad FC-754. 

233. The composition of claim 160 wherein the first excipient substance is Fluorad FC- 135 or Fluorad 
FC-754. 

234. The composition of claim 170 wherein the second excipient substance is Fluorad FC-135 or 
Fluorad FC-754. 

235. An in vitro assay method for selecting an exogenous chemical composition having enhanced 
biological effectiveness when applied to plants, comprising the steps of: 

(1) providing a glass microscope slide coated with a thin, uniform layer of wax, such that the 
wax layer on the slide exhibits a dark field when illuminated by transmitted polarized light 
and examined through a microscope, 

(2) preparing a sample of an aqueous solution or dispersion of an exogenous chemical 
composition, diluted or concentrated if necessary such that the concentration of exogenous 
chemical is about 15% to about 20% by weight of the composition, 

(3) positioning the slide on a stage of a microscope that transmits polarized light through the 
slide, 

(4) placing a drop of the sample on the wax layer to form an assay slide, 

(5) maintaining the assay slide at approximately ambient temperature for a period of about 5 to 
about 20 minutes, 
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(6) determining at the end of said period whether when transmitting polarized light the locus of 
the drop on the assay slide displays birefringence, and 

(7) selecting for biological evaluation a composition wherein birefringence is displayed. 
236. An in vitro assay method for selecting a composition of an excipient substance providing 

5 enhanced biological effectiveness of an exogenous chemical when applied therewith to plants, 
comprising the steps of: , . „ 

(1) providing a glass microscope slide coated with a thin, uniform layer of wax, such that the 
v^'ax layer on the slide exhibits a dark field when illuminated by transmitted polarized light 
and examined through a microscope, 
10 (2) preparing a sample of an aqueous solution or dispersion of a composition of an excipient 

substance, diluted or concentrated if necessary such that the concentration of excipient 
substance is about 5% to about 7% by weight of the composition, 
(3) positioning the slide on a stage of a microscope that transmits polarized light through the 
slide, 

15 (4) placing a drop of the sample on the wax layer to form an assay slide, 

(5) maintaining the assay slide at approximately ambient temperature for a period of about 5 to 
about 20 minutes, 

(6) determining at the end of said period whether when transmitting polarized light the locus of 
the drop on the assay slide displays birefringence, and 

20 (7) selecting for biological evaluation a composition wherein birefringence is displayed. 


BNSDOCID: <WO 9ei7n3Al^l_> 


349 


INTERNATIONAL SEARCH REPORT 


Internatl' 

Application No 

PCT/US 

97/19589 


A. CLASSIFICATION OF SUBJECT MATTER , , „ 

IPC 6 A01N25/30 A01N57/20 A01N25/04 A01N25/28 G01N21/84 


According to International Patent Classfficatton(lPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

IPC, 6 AOIN 


Documentation searched other than minimumdocumentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category ° Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


DE 32 26 498 A (NATTERMANN A & CIE) 19 
January 1984 


see page 
and page __ 
lines 34-36 
see page 33, 
see page 
see page 
examples 


19 - page 22, line 2 
22, lines 17-19 and page 23, 


1-10,19, 
47-71 ,- 
=75-88, 
97, 

125-129, 
133-160, 
169, 

197-221, 
225-228 


41, 
62, 


1 Ine 1 - 1 ine 7 

line 12 - line 13 

line 11 - page 64; claims; 

-/-- 


Further documents are listed in the continuation of box C. 


Patent family members are listed in annex. 


" Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publicationdate of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 


"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand ihe principle or theory underlying the 
invention 

"X" document of particular relevance: the claimed invention . 
cannot be considered novel or cannot be considered to . 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"&" document member of the same patent family 


Date of the actual completion of theinternational search 

17 March 1998 


Date of mailing of the international search report 

27/03/1998 


Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswiik 
Tel. (+31-70) 340-2040. Tx, 31 651 epo nl. 
Fax: (+31-70) 340-3016 


Authorized officer 


Muellners, W 


Fofm PCT/ISA/210 (second sheet) (July 1992) 


BNSDOCID; <WO 9B171 13A1J_> 


page 1 of 10 


Internattf Application No 

PCT/US 97/19589 


C. (Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category " 

Citation of document, with indication.wher© appropriate, of the relevant passages 

Relevant to claim No. 

V 
A 

Lr U Ooo Z9b A (NATItRMANN A & CIL) 5 

1-10,19, 


January lyoJ 

47-71 , 



75-88, 



A "7 

97, 



125-129, 



133-160, 



169, 



197-221, 



225-228 


see page 1 - page 3, line 25 



see page 15, line 9 - line 12 



see page 16, line 18 - line 23; claims; 



example 28 


V 

X 

Lr 0 082 43/ A (NATTERMANN A & CIE) 29 

1-10,19, 


June 1983 

47-56, 



70, 71 , 



75-88, 



97, 



125-129, 



133-135 , 



137, 



148-160, 



169, 



197-206 

X 

see page 6, line 31 - line 34; example 10 

220,221 , 



225-228 


see page 5, line 10 - line 21 



see page 1 - page 4, line 20 


V 

X 

CD r\ Artrt AO/^ A /MAXXCDMAMM a 0 r'TCX OI~ 

tr 0 099 029 A (NATTLRrlANN A & CIE) 25 

1-10,19, 


January 1984 

29-34, 



47-53, 



70,71, 



75-88, 



97, 



107-112, 



125-129, 



133-135 , 



137,140 

X 

see page 1 - page 3, line 23; example 5 

148-160, 



169, 



179-184, 



197-203, 



220,221, 



225-228 





INTERNATIONAL SEARCH REPORT 


Form PCT/lSA/210 (continuatron of second sheei) (July 1992) 
BNSDOCiD; <WO 981 71 13A1_I_> 


page 2 of 10 


mXERNATIONAL SEARCH REPORT 


Internati- Application No 

PCT/US 97/19589 


C.(Contlnuation> DOCUMENTS CONSIDERED TO BE RELEVANT 


Category -* Citation of document, with indicaiion.where appropriate, of the relevant passages 


Relevant to claim No. 


EP 0 237 880 A (NATTERMANN A & CIE) 23 
September 1987 


see page 5, line 21 - page 7, line 23 


see page 18 - page 24; claim 1 

CHEMICAL ABSTRACTS, vol. 109, no. 23, 

5 December 1988 

Columbus, Ohio, US; 

abstract no. 206676, 

ROBERT L. GLASS: "Entrapment of 

herbicides ' 14C Ipicloram and .' l4C!d1camba 

in phospholipid vesicles" 

XP002058784 

see abstract 
& 

PESTIC. BIOCHEM. PHYSIOL. , 
vol. 32, no. 2, 1988, 
pages 93-6, 

-/- 


1-12, 

19-22, 

47-54, 

57-59, 

61,62, 

64,70, 

71, 

75-90, 

97-101, 

125-129, 

133-136 

152-162, 

169-172, 

197-204, 

207-209, 

211,212, 

214,220, 

221, 

225-228 


1-10,19, 

47-52, 

54,57, 

135,136, 

148-160, 

169, 

197-202, 
204,207, 
220,221 
225-22^ 


Form PCT/iSA/210 (contimjaoon ol second sheet) (July 1992) 
BNJSDOCID; <WO 9ei7n3Al_L> 


page 3 of 10 


INTERNATIONAL SEARCH REPORT 


InternatK Application No 

■PCT/US 97/19589 


C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 

Category " 

Citation ot document, with indication. where appropriate, of the relevant passages 

Relevant to claim No. 

Y 
A 

Un Q7 A/ICQC A ^MriMCAMTri DDACTI ^ 10 

WU 0/ UHOyD A V nUNoAN 1 U bKAolLj iJ AUQUSt 

1 "7 in 

1-7, 10, 



1 A 



/I A CO 

49-b2 , 



54,55, 



r "7 . c A 

b/-59, 



61 ,62, 



64,67, 



68, 



"7 "7 O C 

7 /-ob , 



88,97, 



1 O "7 IOC 

IZ/ , 135 , 



1 O "7 1 O A 

137-139 

Y 
A 

see page i - page o; claims; example 1; 

1 c o 1 r* *7 

152-157 , 


L au i e 1 1 

160 , 169 , 



170, 



199-202, 



204,205, 



207-209, 



211-214, 



217,218, 



225-228 

A 

A 

WYKILL J B ET AL : GLYPHOSATE TOXICITY TO 

1-234 


LUmON MILKWLLU AND HEMP DOGBANE AS 



iiVh LUtNCLU BY bUKhALIANTS 



urcn CP T uh\r c 
WttU oLitNtt, 



vol, ^D, no. J, nay ly//, 



pages c/d-co/ , ArUu^iij444/ 



see une wnoie aocumeriL 


Y 
A 

see page ^/.o, tne xaoie, Lmra ana tortn 

1 "7 1 A 

1-7, 10, 


entry trom tne Dottom and page Zo4, 

1 A 

19, 


L dO 1 c O 

/I A CO 

49-52 , 



C y1 C C 

54 , 55 , 



C "7 C" A 

57-59, 



61,62, 



64, 



67-69, 



77,78, 



135,136, 



152-157, 



160 


_/__ 



Fonn PCT/lSA/210 (continuation ot second sheet) (July 1992) 


BNSDOCID; < WO 981 7 11 3A 1 I 


page 4 of 10 


INTERNATIONAL SEARCH REPORT 


Internatk Application No 

PCT/US 97/19589 


C.(Cont(nuation) DOCUMENTS CONSIDERED TO BE RELEVANT 

Category ^ 

Citation of document, with indication.where appropriate, ot the relevant passages 

Relevant to claim No. 



Y 
A 

Lr U Djo c.o\j M V NrAvJ UUi\r y ID rtrUi Uaijr i^^O 

1-7 10 


19 36 



Of , 






/ D 03 , 






lid 1 m 

114, 1 1 D 

Y 
A 

otrtr pdytr O pdyc 1 1 lie HU 

125-129, 



133-137 i 



148-157, 


- 

160,169, 



186,187, 



197-221, 



225-228 


see pdge iinc i iine 



see page I'l, line oc iine oo 



see paye io, iine 4u ~ page i/, line ^ 



see page io, line do iine do, claims 



1 , ^ ; exartip i e i 


V 

X 


1 1 n-i Q 
1 , lu ly , 


1 non 

47-71 



77-7Q 



88-97 



125-129, 



133-139^ 



148-151, 



160-169^ 



197-221 

Y 

A 

c da i^ano lino — lirio ^7 
bcc paye o, i iiit hd i i iic d/ 

225-229, 


231 233' 


rt'^i^/^ 7 Tino 7 — r\onQ Q lino "^Q 

see page / , i ine / page o, i irie 00 



see page j./:, line ou iine 4d 



c 1 3 1 m c 1 —/I 1^\ 91 99* ov amn 1 o c 9 

see ciaiins i '♦,0 10,^1,^^, exdinpieb 


V 
A 


1 in-iQ 

i , lu ly J 



H/ ZjC , 



70 71 
/ u , / 1 , 



7^-79 



00 ^ / , 



1 9i;-1 90 



133-136 



148-151 , 



160-169 

X 

see page 1, line 10 - line 43 

197-202, 


220,221, 



225-229, 



231,233 


see page 1, line 66 - line 78 



see page 3, line 5 - line 21 



_y 



Form PCT/ISA/210 (continuation ot second sheol) (July 1992) 


page 5 of 10 


BNSDOCID: <WO 98171 13A1_L> 


INTERNATIONAL SEARCH REPORT 


Internattr 

Application No 

PCT/US 

97/19589 


C.(Contlnuation) DOCUMENTS CONSIDERED TO BE RELEVANT 

Category " 

Citation of document, with indication, where appropriate, of the relevant passages 

Relevant to claim No. 

V 
A 

WU yb id}3 1 1 A inUNbANIU LU ;AnLbKirl 

1 1 Q 

1 , 19 , 


irAMrTTC TDAPV 1 1 C ^ . i/ACCCDAlIM 1AMCC 1 ICD 

JLANLIIt IKALY CUb;; KAbbtDAUrl JArlLb WtD 

A A 


/ lie \ \ io M-»\/ ifinc 

( ub ) ; io riay lyyb 

/I *7 CI 



C7 CO 

b/-by , 

- 


01 Do , 



7A 7 1 

/O , / 1 , 



7C 7Q 

/b-/y , 



A7 

97, 



114-1 lo , 



1 OC 1 OA 

izb-i^y 

X 

see page 1 - page 4 

1 o o ^ A £i 

13j-14d , 



1 yi o 1 c 1 

14o-lbl , 



lo9 , 



iQA— ion 
loo ly u , 



1 Q7— 9n 1 






91 1 — 91 1. 
elicit, 



220,221, 



225-228 


see page 9, line 11 - line 25 



see page 11, line 5 - page 12, line 21 



see page li, line Zb - line 6Z 



see page 17 - page 20, line 7; claims; 



t ao 1 es 


X 

wo 95 Oio/l A (ZE.NLCA LID ;LANDHAn KOWLNA 

1 , ly , 00 , 


DACLIAMTUT /PD\. CAUM DIIDCDT UfTTMOTPLl AA^ 

KObHANIHl (bo); bOHM KUrLKI HLINKILH Cb) 

Q 7 

3/ , 


lb f-ebruary 1996 

At A "J 

41-43 , 



A C 

4b , 



A~7^CA 
H / OH , 



7 A 7 A 



A7 11/1 

97, 114, 



lie 
lib, 



1 1 A 19 1 

119-1^1 , 



1 O 0 

1Z3 

X 

see page 1, paragraph 3 - paragraph 6 

1 OC 1 07 

lZb-13 / , 



1 yi A 

140 , 



A AO 1 C 1 

14o-lbi , 






I O / f 



191-193, 



195, 



197-204, 



220-228 


see page 3, penultimate paragraph 



see page 7, paragraph 3 - page 8, 



paragraph 1; examples 1,5-8 



-/-- 



Form PCT/JSA/210 (continuation ol second sheei) (July 1992) 


BNSDOCID: <WO 98171 13A1J_> 


page 6 of 10 


INTERNATIONAL SEARCH REPORT 


Internati' AppHcatton No • 

PCT/US 97/19589 


C.(Continuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category " 

Citation of document, with indication, where appropnate, ol the relevant passages 

Relevant to claiai No. 

X 

EP 0 206 537 A (STAUFFER CHEMICAL CO) 30 

1 19 


December 1986 

36-40, 



47-52 i 



54 55* 



57-59-, 



61 62 



64 



67-71 , 



75-79 i 






114-118 

X 

see oaae 1 line 1 - line 10 

125-129 , 



133-135' 



137-139, 



169, 



186-190, 



197-202 i 



204, 205 i 



207-209' 



211,212 

X 

see Daae 3 line 21 - Dane 5 line IS 

214 



216-221 , 



225-228* 


see Daae 7 line 3 — line 14* pxamnles 



V VII X' tables I II 


X 

WO 91 08666 A (CHEMINOVA AGRO AS) 27 June 

1 19 


1991 

36-40 , 



47-52 



54-59 ! 



61 ,62 ] 



64 70 ' 



71 ^ 



75-79 , 



97, 



114-118 

X 

see Daae 3 line 10 - line 31 

^w* ^ ^ %^ \4 ^ w ^ fill w X W f III ^ ^ X 

125-129, 



133-135' 



137-139, 



169, 



186-190, 



197-202! 



204-209, 



211,212, 



214 

X 

see page 4, 1 ine 27 - 1 i ne 34 

220,221, 



225-228 


see page 7. line 8 - line 16 






Form PCT/ISA/210 (conhnuanon ot second sheet) (July 1992) 
BNSDOCID: <WO 98171 13A1_I_> 


page 7 of 10 


INTERNATIONAL SEARCH REPORT 


tnternati' 

Application No 

PCT/US 

97/19589 


C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 

Category " 

Citation of documeni, with indication, where appropriate, of the relevant passages 

Relevant , to claim No. 

Y 

A 

\An QC lATC^I A ^MAWQAWTf* rr\\ 99 lunci 1 QOC^ 

wu yD lojDi -A V ImUiNoan 1 u Lu ) cc JUrie lyyo 

1 1 Q Oft 

i , j.y , 00 , 



J/ , jy , 









c:7_c:q 
D/ oy , 



01 , Oi:: , 



04 , 



A7 — 71 
0/~ / 1 , 



/ o /y , 



07 11/1 



lie 

V 
A 

see page /, nne ex. page o, line jy 

117 
11/ , 



1 9C^ — 1 9Q 






1 /IG— 1 c: 1 



1 AO 1 

loy , ioo , 



1 Q7 1 QQ 

lo/ , loy , 



197-202, 



204,205 

Y 
A 

see page yl^ nne o page u, line 4, 

907—900 


ex amp I e ^ 

911919 
^11 , ^ 1^ , 



9 1 yl 
^14 , 



9 1 A_99 1 

^lo-^^ii , 



90C 99Q 
CCD LCO 

A 
A 

tr U o/y Ud^ a V otnUtlMntKK JUtKb; ly 

1 —9'? /I 


January lyy** 


V 
A 

see xne wnoie oocufnent 

1 1 Q 7A 
1 , iy , JO , 



77 70 

o/ , jy , 



/t 7— C 7 



D/ oy , 



A1 fi? 

Ol , , 



04, /U, 



7 1 



7E; — 7Q 

/D /y , 



Q7 11/1 

y/ , i 14 , 



lit 
1 Id 

V 
A 

see page c page h, nne 

117 

11/, 



1 9C— 1 90 

1^0- i^y , 



1 77—1 A 7 
l00*"14 J , 



1 AQ—^ t^i 

14o iDl , 



1 AO 1 QA 

loy , lOO , 



187,189, 



197-203 

X 

see claims 

207-209, 



211,212, 



214,220, 



221, 



225-228 





Forni PCT/ISA/210 (continuation ol second sheet) (July 1992) 
BNSDCX^ID: -cWO 98171 13A1_I_> 


page 8 of 10 


INTERNATIONAL SEARCH REPORT 


Internatif Application No 

PCT/US 97/19589 


C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 

Category ^ 

Citation of document, wrth indication.where appropnate, ol the relevant passages 

Relevant to claim No. 

Y 

A 


1 19 


17 Maw }0Q9 

ij "lay lyy^ 

47-55, 


57-59 i 



61 ,52 , 



64-71 



75-79! 



97, 



125-129 



1 33-138 



140-151, 



169 

Y 
A 

oCcr payc c. payer u, iJiic iif uiainioj 

197-205, 


Avamrki oc 
€ AOinp I cb 

207-209 



211 212 



214-221 , 



225-228 

A 

WO 95 31970 A fAGRI TFK INC) 30 November 

1-9, 


199R 

79-87, 



135, 



152-159 


cop nanp 1 — n;^np 10 linp ?1 


A 

IJAnr WAM UAI kTWRflPfi ^ rn V "Poet iriri<a 

1 79 135 


ToriTiu 1 dL 1 ons 



1973 , MARCEL DEKKER, INC. , NEW YORK, US, 



ISBN 0-8247-1695-7, XP002059050 


A 

Chaoter 2 PAUL BECHER- "The Emulsifier" 

47,48, 



125, 126, 


148, 149, 



197 , 198, 



220^221 

A 

WADE VAN VALKENBURG (ED): : "Pesticide 

1,79,135 


Formu 1 3t 1 ons " 



1973 , MARCEL DEKKER, INC. , NEW YORL, US, 



ISBN 0-8247-1695-7 XP002059087 


A 

Chanter 9 D E BAYER and J M LUMB- 

75,76, 


" ppnp+-r at 1 on and Tran<? 1 ocati on of 

133, 134, 


Hprhiridp<;" nanp<; 3ft7-44Q 

150, 151 

A 

R fROS*^ AND H R SCHFR • "Ppsticidp 

1,79,135 


rnrmii 1 ;it i nriQ Tnnnuat i nn c: and OpvpI finmpnt ^ 

rL/IIIIUIOLIUMdj lllllVJVOlUILFIIo ailVJ L/CrVTJIV^MI^IIL.O 



f ACS Svmooslijm Serips 371) " 



1988 , AMERICAN CHEMICAL SOCIETY , 



WASHINGTON DC US ISBN 0-8412-1483-2 



XP002059051 


A 

Capter 5, H. DE RUITER et al . : "Mode of 

75,76, 


Action of a Nonionic and a cationic 

133,134, 


Surfactant in Relation to Glyphosate", 

150,151 


pages ^H-riz> 



-/- 



Form PCT/lSA/210 (continuabon of second sheei^ (July 1992) 


page 9 of 10 


BNSDOCID: <WO 98171 13A1_I_> 


INTERNATIONAL SEARCH REPORT 


Internatl' 

Application No 

PCT/US 

97/19589 


C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category ^ Citation ot docunnent. with indication, where appropriate, ol the relevant passages 


Relevant to claim No. 


DE 32 47 050 A (BAYER AG) 20 June 1984 


see page 11 - page 12, paragraph 1 
seepage }8, last paragraph -.page -20, 
paragraph 1 

see page 22, paragraph 2; claims; examples 

CHEMICAL ABSTRACTS, vol. 120, no. 21, 
23 May 1994 
Columbus, Ohio, US; 
abstract no. 263749, 

SERRE, I. EI AL: "seed oil derivatives as 

adjuvants: influence of methyl to 

octadecyl oleates on the penetration of 

herbicides through various plant cuticles" 

XP002059248 

see abstract 

& 

MEDED. - FAC. LANDBOUWKD 
WET. (UNIV. GENT) (1993) 
CODEN: MFLBER, 
1993, 


TOEGEPASTE BIOL, 
58(3A), 795-802 


R.F.NORRIS & M.J.BUKOVAC: "Structure of 
the pear leaf cuticle with special 
reference to cuticular penetration " 
AMERICAN JOURNAL OF BOTANY , 
vol . 55, no. 8, 1968, 
pages 975-83, XP002059060 
see the whole document 


41-46, 

119-124, 

191-196 


41-46, 

119-124, 

191-196 


75,76, 
133,134, 
150,151, 
235,236 


Form PCT/ISA/210 (continuation o) second sheet) (July 1992) 
BNSD(X;iD: <WO 9ei7ll3A1_L> 


page 10 of 10 


INTERNATIONAL SEARCH REPORT 

(n. .lation on patent family members 


Inlernatir Application No 

PCT/US 97/19589 


Patent document 

Publication 


Patent family 


Publication 

cited in search report 



member(s) 


date 

DE 3226498 A 

19-01-84 

NONE 



EP 0068295 A 

05-01-83 


3125399 

A 

13-01-83 



AU 

8444382 

A 

06-01-83 



RR 

8203738 

A 

21-06-83 



CA 

1168465 

A 

05-06^84 



cs 

229684 

B 

18-06-84 



Lf [_ 

3225941 

A 

12-01-84 



DK 

284882 A,B, 

28-12-82 



FI 

822246 

A 

28-12-82 

EP 0082437 A 

29-06-83 

OF 

3150990 

A 

30-06-83 



AU 

9137382 

A 

30-06-83 



BR 

8207439 

A 

18-10-83 



fA 

1 1 QQ'lAA 
1 X O J OHH 

A 
M 

25-06-85 




236860 

B 

15-05-85 




566182 

A 

24-06-83 



r 1 

824375 

A 

24-06-83 



JP 

58110501 

A 

01-07-83 

EP 0099029 A 

25-01-84 

L/ 1.. 

3225940 

A 

12-01-84 



JP 

59021602 

A 

03-02-84 

EP 0237880 A 

23-09-87 

DE 

3608455 

A 

17-09-87 

• 


CA 

1283606 

A 

30-04-91 



DK 

131587 

A 

15-09-87 



IF 

59890 

B 

20-04-94 



JP 

1944576 

C 

23-06-95 



JP 

6071545 

B 

14-09-94 



JP 

62234535 

A 

14-10-87 



US 

4874553 

A 

17-10-89 

WO 8704595 A 

13-08-87 

BR 

8600462 

A 

01-09-87 



AU 

590829 

B 

16-11-89 



AU 

7033187 

A 

25-08-87 



DK 

515887 

A 

01-10-87 



EP 

0257066 

A 

02-03-88 



FI 

874262 

A 

29-09-87 



JP 

63502826 

T 

20-10-88 



RO 

100335 

A 

27-08-91 


Fofm PCT/ISA/2)0 (patGnt family annex) < July 1992) 
BNSDOCID; <WO 98171 13A1_I_> 


page 1 of 4 


INTERNATIONAL SEARCH REPORT 

li,. ..nation on patent family members 


Internati ' Application No 

PCT/US 97/19589 


Patent document 
cited in search report 

Publication 
date 

Patent family 
member(s) 

Publication 
dale 

EP 0638236 A 

15-02-95 

BR 

9403111 

A 

02-05-95 



CN 

1111474 

A 

15-11-95 



JP 

7097301 

A 

11-04-95 



US 

5563111 

A 

QQ-i 0-96 



JP 

7223911 

A 

22-08-95 



JP 

7223912 

A 

22-08-95 



AU 

621476 

B 

12-03-92 



AU 

5318390 

A 

18-10-90 



CA 

2014609 

A 

17-10-90 



CN 

1047012 

A 

21-11-90 



DE 

69001859 

T 

20-01-94 



ES 

2018647 

T 

16-12-93 



JP 

3115202 

A 

16-05-91 


14 i 1 / O 

NONE 



Ufi QC;i 9077 A 

io UD yo 

AU 

8078594 

A 




BG 

100581 

A 

11-01-Q7 



BR 

9408011 

A 

1 7-1 2-Q6 

X / X C J\J 



CA 

2173160 

A 




CN 

1134656 

A 

-jn-i n-Q6 

JV/ X \J jyJ 



CZ 

9601291 

A 

i U X U j\J 



EP 

0723397 

A 




FI 

961949 

A 

08-05-96 



HU 

75106 

A 

28-04-97 



JP 

9506085 

T 

1 7_06_Q7 

J. / \J\J J 1 



NO 

961863 

A 




SK 

50896 

A 

n4_1 9-06 

V/*T XL. 



ZA 

9408828 

A 



ID \jc 

AU 

2892795 

A 




BG 

101258 

A 




CA 

2194407 

A 

15-02-96 



CZ 

9700299 

A 

11-06-97 



EP 

0774896 

A 

28-05-97 



PL 

318439 

A 

09-06-97 



SK 

14397 

A 

10-09-97 



ZA 

9506040 

A 

27-02-96 



Form PCT-^ISA/210 (paieni family annex) (July 1992) 


BNSDOCID; <WO 98171 13A1_I_> 


page 2 of 4 


INTERNATIONAL SEARCH REPORT 

In. .nation on patent family memt^ers 


InternatI Application No 

PCT/US 97/19589 


Patent document 
ctt6d in search report 

Publication 
date 

Patent family 
member(s) 

Publication 
date 

EP 0206537 A 

30-12-86 

AU 

590570 

B 

09-11-89 



AU 

5801486 

A 

04-12-86 



BG 

51234 

A 

15-03-93 



BR 

8602463 

A 

31-03-87 



CA 

1268639 

A 

08-05-90 



CZ 

8603901 

A 

12-04-95 



DK 

252486 

A 

30-11-86 



FI" 

862037 

A 

30-11-86 



IE 

58962 

B 

01-12-93 



IN 


A 

05-11-88 



JP 

2004964 

C 

11-01-96 



JP 

61277603 

A 

08-12-86 



US 

4931080 

A . 

05-06-90 



US 

5580841 

A 

03-12-96 



SK 

390186 

A 

03-04-96 

WO 9108666 A 

27-06-91 

DK 

649089 

A 

21-06-91 



AU 

649646 

B 

02-06-94 



AU 

7045791 

A 

18-07-91 



CA 

2068646 

A 

21-06-91 



CS 

9006339 

A 

15-09-91 



DE 

69007494 

D 

21-04-94 



EP 

0506788 

A 

07-10-92 



JP 

5504562 

T 

15-07-93 



LV 

10146 

A 

20-10-94 



NO 

173721 

C 

26-01-94 



PT 

96261 

A 

30-09-91 



TR 

24984 

A 

01-09-92 



US 

5118338 

A 

02-06-92 

WO 9516351 A 

22-06-95 

AU 

1213795 

A 

03-07-95 



BR 

9408327 

A 

19-08-97 



CA 

2179192 

A 

22-06-95 



EP 

0734206 

A 

02-10-96 



JP 

9506615 

T 

30-06-97 



US 

5663117 

A 

02-09-97 

EP 0579052 A 

19-01-94 

DE 

4319263 

A 

05-01-94 



CA 

2099631 

A 

04-01-94 



Form PCT/1SA/210 (patent family annex) (July 1992) 


BNSDCX:iD: <WO 98171 13A1 J_> 


page 3 of 4 


INTERNATIONAL SEARCH REPORT 

Ir nation on patent family members 

t 


Internati' ' Apptication No 

PCT/U5 97/19589 


Patent document 
cited in. search report 


EP 0485207 A 


Publication 
date 


13-05-92 


Patent family 
member(s) 

Publication 
date 

US 

5206021 

A 

27-04-93 

AT 

153499 

T 

15-05-97 

A 1 1 

Au 

659616 

B 

25-06-95 

AU 

8702291 

A 

A 

14-05-92 

CA 

2055133 

A 

08-05-92 

. CN 

1061132 

A 

20-05-92 

CS 

9103343 

A 

13-05-92 

DE 

69126275 

0 

03-07-97 

DE 

69126275 

T 

15-01-98 

JP 

4288002 

A 

13-10-92 

OA 

9748 

A 

30-11-93 

TR 

25517 

A 

01-05-93 


WO 9531970 A 30-11-95 AU 2648095 A 18-12-95 

CA 2190852 A 30-11-95 
GB 2303791 A 05-03-97 


DE 3247050 A 

20-06-84 

AU 

2237983 A 

28-06-84 



BR 

8306958 A 

24-07-84 



DK 

584883 A 

21-06-84 



EP 

0113857 A 

25-07-84 



. JP 

59118701 A 

09-07-84 



US 

4626274 A 

02-12-86 


Form PCT/fS A/210 (patent family annex) (July 1992) 
<WO 98171 13A1.J_> 


page 4 of 4 


